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1-O-01 PPARα agonist induced gene
expression unrelated to lipid
metabolism in rat hepatocytes―
Analysis usingToxicogenomics database
Tetsuro Urushidani, Yumiko Mizukawa,
Yoko Amagase
Dept. Pathophysiol. Doshisha Women’s College of Liberal Arts
The Toxicogenomics Project produced a large transcriptome
database of rats received>150 drugs. In the previous study,
we extracted reliable probe sets (Affymetrix), commonly up
regulated genes, with PPARαagonists both in the rat liver
and hepatocytes, and categorized them according to their re-
sponsibility in vivo and in vitro. Among the genes markedly
up regulated exclusively in vivo, several interesting genes
were identified, e.g., histidine decarboxylase, aquaporins
(AQP), nicotinic receptor, and alpha2/delta subunit of L type
calcium channel, etc., which do not appear to be directly re-
lated to lipid metabolism. As for the subtype of AQP, it was
found that AQP3 and 7, which are known to be absent in the
liver, were markedly induced, whereas AQP8 and 9, which
are considered to be physiologically important in the liver,
were down regulated by the repeated administration of
PPARαagonists. Some of the up regulated genes are located
in the next of the genes related to lipid metabolism, and they
appear to form gene clusters. These genes are considered to
be new targets to elucidate the pharmacological and/or toxi-
cological mechanism of PPARαagonists.
1-O-03 Effects of antiemetic drugs on
teriparatide induced emesis in rats
Kouichi Yamamoto 1, Yukihiro Isogai 2,
Takayuki Ishida 1, Atsushi Yamatodani 3
1Dept. Med Sci Tech, Div Health Sci, Sch Med, Osaka Univ, 2Medical Affairs
Dept, Asahi Kasei Pharma Corp., 3 Professor Emeritus, Osaka Univ.
Teriparatide, an active fragment of human parathyroid hor-
mone, is used for the treatment of osteoporosis. Clinical re-
ports demonstrated that some patients suffer from emesis,
however, there is no established standard therapy for teri-
paratide induced emesis. We reported that pica, kaolin inges-
tion behavior, could be used to evaluate emesis in rats. In this
study, we investigated the effects of teriparatide on pica and
the effects of anti emetic drugs on inhibition of teriparatide
induced pica. Male and female adolescent (4 week old),
young (8 week old), and adult (30 week old) rats, and ova-
riectomized (OVX : 17 week old) rats received teriparatide
(0.4 mg/kg ; s.c.), and their kaolin intakes were measured for
24 h after the injection. Among the tested rats, we found OVX
rats showed teriparatide induced pica. Teriparatide induced
pica in OVX rats was significantly inhibited by pretreatment
with dopamine D2 (prochlorperazine 0.5 mg/kg ; i.p.) and
neurokinin NK1 (fosaprepitant 2 mg/kg : i.p.) receptor an-
tagonists. These results suggest teriparatide induced pica in
OVX rats has the potential to reflect teriparatide induced
emesis and antagonists for these receptors have the potential
to be candidates used as treatments for teriparatide induced
emesis in human patients.S91-O-02 Mifepristone induces non
obese non alcoholic fatty liver disease
in association with upregulation of
MGAT 1 expression
Takeshi Hashimoto, Junsuke Igarashi,
Tetsuo Yamashita, Katsuya Hirano
Department of Cardiovascular Physiology, Faculty of Medicine, Kagawa
University, Japan
Mifepristone, a putative steroid receptor antagonist, clini-
cally serves as an anti cancer agent, eliciting both cytostatic
and cytotoxic effects on malignant cells. However, the meta-
bolic effects of long term treatment with mifepristone re-
main largely unclear. This study aimed to determine
whether mifepristone influences glucose metabolism and he-
patic steatosis in healthy mice fed with regular diet (RD).
The 12 week administration of mifepristone as a mixture
with RD markedly increased a percentage of liver wet
weight, the level of fasting blood glucose, the amount of food
consumption and a percentage of body fat, in a dose depend-
ent manner ranging from 0.1 mg/kg/day to 30 mg/kg/day.
Bodipy 493/503 staining of liver specimens revealed the de-
velopment of hepatic steatosis. Mifepristone also significantly
increased the mRNA expression of monoacylglycerol acyl-
transferase 1 (MGAT 1) in liver, which catalyzes the synthe-
sis of diacylglycerol from monoacylglycerol. These results
suggest that long term administration of mifepristone leads
to the development of non obese non alcoholic fatty liver dis-
ease, in association with upregulation of MGAT 1.
1-O-04 Screening for protective
agents against cytotoxicity induced by
the gas phase extract of cigarette smoke
and analysis of the cytoprotective action
Tsunehito Higashi, Yosuke Mai,
Takahiro Horinouchi, Yuichi Mazaki, Soichi Miwa
Dept. Cell. Pharmacol., Grad. Sch. Med., Hokkaido Univ.
We have identified several unsaturated carbonyl compounds
(USCCs) such as acrolein (ACR) and methyl vinyl ketone
(MVK) as major cytotoxic factors in the gas phase extract of
cigarette smoke (CSE), which induces cytotoxicity via reac-
tive oxygen species generated through protein kinase C
(PKC) dependent activation of NADPH oxidase (Noya et al.,
2013). Since ACR and MVK are strong electrophiles and can
react with nucleophilic centers of proteins, we assumed that
the compounds which have nucleophilic centers can react
with and detoxify USCCs. Here we attempted to screen pro-
tective agents against CSE induced cytotoxicity, and to eluci-
date the molecular mechanism for cytoprotection. Reduced
form of glutathione (GSH), N acetylcysteine (NAC), L cyste-
ine and D cysteine prevented the cytotoxicity induced by
USCCs as well as CSE. In vitro, GSH and NAC reacted with
USCCs to form USCC GSH or USCC NAC adducts. Treat-
ment of cells with CSE or USCCs caused carbonylation and
activation of PKC, which were suppressed by pretreatment
with cytoprotective agents. These results suggest that the cy-
toprotective agents suppress the CSE induced cytotoxicity
by directly reacting with and detoxifying USCCs in CSE.6
1-O-05 Evaluation of functional
maturation and pharmacological
responses in long term cultured human
iPSC derived cortical neurons
Ikuro Suzuki
Dept. Electro., Tohoku Inst. Tech.
Human iPSC derived neurons may be effectively used for
drug discovery and cell based therapy. However, the imma-
turity of cultured hiPSC derived neurons and the lack of es-
tablished functional evaluation methods are problematic. We
here used a MEA system to investigate the effects of the co
culture of astrocytes with hiPSC derived cortical neurons on
the long term culture, spontaneous firing activity, and drug
responsiveness effects. The co culture facilitated the long
term culture of hiPSC derived neurons over 400 days and
long term spontaneous firing activity was also observed.
Over 3 months of culture, we observed synchronous burst fir-
ing activity due to synapse transmission. In drug responsive-
ness, bicuculline, CNQX, AP5 and kainic acid induced the sig-
nificant changes of firing rate and synchronized burst firing
patterns. Furthermore, administration of pentylentetrazole
(PTZ) induced epilepsy phenomenon. Anti epilepsy drug
phenytoin and sodium valproate reduced epilepsy phenome-
non. These results suggested that long term electrophysi-
ological measurements in hiPSC derived neurons using a
MEA system may be beneficial for clarifying the functions of
human neuronal circuits and for drug screening applications.
1-O-07 Differential effects of clinical
analgesics in a nonhuman primate and
rat model of oxaliplatin induced
peripheral neuropathy
Yuka Shidahara 1, Yuji Awaga 1, Mari Nakamura 1,
Shinya Ogawa 1, Miyuki Takashima 1, Aldric Hama 1,
Akihisa Matsuda 1, Hiroyuki Takamatsu 1,
Kazuo Umemura 2
1Dept. Pharmacol, Hamamatsu Pharma., 2Dept. Pharmacol., Hamamatsu Univ.
Sch Med
Nearly all patients report a dose dependent, acute cold hy-
persensitivity following treatment with the chemotherapeu-
tic oxaliplatin. There are currently no effective treatments
for oxaliplatin induced neuropathic pain, which, in part, is
due to the lack of a robust, preclinical model. A nonhuman
primate (NHP) model of oxaliplatin induced peripheral neu-
ropathy was contrasted with a rat model. Nearly all NHPs
demonstrated a dose dependent decrease in tail withdrawal
latency to 10℃ water (cold hypersensitivity) 3 days following
one oxaliplatin treatment. By contrast, after six does of ox-
aliplatin, about 65% of all rats demonstrated acute cold hyper-
sensitivity (increased hind paw responding to acetone). In the
NHP, significant antinociception was obtained with dulox-
etine (30 mg/kg, p.o.) but not with pregabalin (30 mg/kg, p.o.)
and tramadol (30 mg/kg, p.o.). However, all three analgesics
(30 mg/kg, p.o.) significantly suppressed cold hypersensitiv-
ity in rats. Duloxetine is efficacious on clinical oxaliplatin in-
duced neuropathic pain whereas pregabalin and tramadol are
not. The current findings suggest that the NHP model could
be used to refine selection of potential therapeutics for clini-
cal testing.S91-O-06 Hypoxia induced
sensitization ofTRPA1 to ROS underlies
painful dysesthesia evoked by transient
hindlimb ischemia/reperfusion
Kanako So 1, Yuna Tei 2, Meng Zhao 1,
Takahito Miyake 1, Hisashi Shirakawa 1,
Takayuki Nakagawa 2, Kazuo Matsubara 2,
Shuji Kaneko 1
1Dept. Mol. Pharmacol., Grad. Sch. Pharm. Sci., Kyoto Univ.,, 2Dept. Clinical
Pharmacol.＆ Therap., Kyoto Univ. Hosp.
Dysesthesia is an unpleasant abnormal sensation, often accom-
panied by peripheral neuropathy or vascular impairment. In
this study, we examined the roles and mechanism of redox
sensitive TRPA1 in dysesthesia evoked by transient hindlimb
ischemia/reperfusion in mice. Transient hindlimb ischemia/
reperfusion evoked spontaneous licking, which is accompa-
nied by mechanical hypoesthesia. The licking was inhibited
by ROS scavengers or TRPA1 antagonist/deficiency. Next,
we examined the effects of hypoxia on H2O2 evoked TRPA1
activation to in human TRPA1 expressing cells or mouse cul-
tured DRG neurons. Pretreatment with hypoxia increased the
H2O2 evoked TRPA1 activation. The hypoxia induced TRPA
1 sensitization to H2O2 was inhibited by the overexpression of
a catalytically dead mutant of prolyl hydroxylase (PHD) 2 or
in a TRPA1 proline mutant resistant to PHDs. Consistently, a
PHD inhibitor increased H2O2 evoked nocifensive behaviors
through TRPA1 activation. These results suggest that tran-
sient hindlimb ischemia/reperfusion evoked spontaneous
licking, i.e. painful dysesthesia, is caused by ROS evoked acti-
vation of TRPA1 sensitized by hypoxia through inhibiting
PHD mediated hydroxylation of a proline residue in TRPA1.
1-O-08 Inhibitory effect of
prophylactic repetitive topical
application of paeoniflorin on the
exacerbation of paclitaxel induced
mechanical allodynia through adenosine
A1 receptor in mice
Tsugunobu Andoh 1, Nao Kobayashi 1,
Yasushi Kuraishi 2
1Dept. Applied Pharmacol., Sch. Med. Pharm. Sci., Univ. Toyama, 2RAD, Tokyo
Med. Dent. Univ.
Paclitaxel (PTX) is anti cancer drug and causes refractory
peripheral neuropathy in a glove and stocking distribution.
Recently, we have demonstrated that traditional herbal for-
mulation shakuyakukanzoto, especially shakuyaku, prevents
PTX induced mechanical allodynia at a peripheral level. In
this study, we focus on paeoniflorin (PF), which is a main
component of shakuyaku, and examined whether prophylac-
tic topical application of PF inhibited the exacerbation of
PTX induced mechanical allodynia in mice. A single admini-
stration of PTX developed mechanical allodynia peaked 14
days after the injection. Prophylactic repetitive topical appli-
cation of PF to the feet inhibited PTX induced mechanical al-
lodynia. It is reported that adenosine A1 receptor (A1R) is in-
volved in the pharmacological actions of PF. Repetitive sys-
temic administration of A1R antagonist attenuated the inhibi-
tory effect of PF on PTX induced mechanical allodynia.
These results suggest that prophylactic repetitive topical ap-
plication of PF inhibited the exacerbation of PTX induced
mechanical allodynia through A1R.7
1-O-09 Interactions between
histaminergic neuronal system and
isoflurane anesthesia in mice
Tadaho Nakamura 1, Takeo Yoshikawa 1,
Fumito Naganuma 1, Tomomitsu Iida 1, Yamato Miura 1,
Aniko Karpati 1, Takatoshi Mochizuki 2,
Kazuhiko Yanai 1
1Dept. Pharmacol., Tohoku Univ. Grad. Sch. Med., 2AIRIMAQ, Kyusyu Univ.
Isoflurane, an inhaled anesthetic, may exert loss of conscious-
ness effect via the modulation of sleep/arousal neural path-
ways. Histamine neurons, originated from tuberomamillary
nucleus in posterior hypothalamus, play an important role in
evoking and maintaining arousal. However, the interactions
between histaminergic neuronal system and isoflurane have
not been well investigated. First we examined the effect of
isoflurane on histamine release in brain. Mouse in vivo brain
microdialysis showed the increase of extracellular histamine
to 1.3 times at 0.25% and 0.5% isoflurane (p<0.05), whereas 3%
high dose isoflurane decreased histamine below the baseline
(p<0.05). Next, we analysed behaviors of histamine H1 knock-
out mice (H1KO), H2KO and H3KO under various concentra-
tions of isoflurane. We found that H1KO had lower EC50 for
loss of righting reflex (LORR) (0.789 vs 1.197%) but H2KO and
H3KO had no differences compared to WT. H1KO also had
longer emergence time from LORR (p<0.05), and latency to
pain response (p<0.05) at 1% isoflurane. EEG analysis indi-
cated isoflurane suppressed neuronal activity in H1KO more
strongly. These results indicated that isoflurane modulated
histamine dynamics in brain and H1 was involved in LOC by
isoflurane.
1-O-11 Two Gq coupled octopamine
receptors function non redundantly to
mediate food deprivation signaling of C.
elegans
Satoshi Suo 1, Midori Yoshida 2, Shoichi Ishiura 2
1Dept. Pharmacol., Saitama Med. Univ., 2Dept. Life Sci., Grad. Sch. Arts Sci.,
Univ. Tokyo
There are multiple G protein coupled receptors that bind to
the same neurotransmitter and activate the same intracellu-
lar signaling cascades. The physiological significance of such
receptors is not well understood. In a model animal
Caenorhabditis elegans, there are two Gq coupled receptors
for the neurotransmitter octopamine, the biological equiva-
lent of noradrenaline in invertebrate (SER 3 and SER 6). We
show that octopamine induces activation of CREB (cAMP re-
sponse element binding protein) in the cholinergic SIA neu-
rons during food deprivation and that both SER 3 and SER 6
were required for this activation. Both SER 3 and SER 6 are
expressed in the SIA neurons and expression of SER 3 and
SER 6 only in the SIA neurons of the mutants for SER 3 and
SER 6, respectively, restored normal CREB activation. Fur-
thermore, overexpression of one receptor subtype did not
fully restore CREB activation in the absence of the other re-
ceptor. These results demonstrate that two receptors of the
same subclass, SER 3 and SER 6, function in a non redun-
dant manner and that the two receptors activate intracellular
signaling that cannot be activated by single receptors when
these receptors coexist in the same cells.S1-O-10 Mechanism underlying
current blockage of G protein gated
inward rectifier K+ (Kir) channel Kir3.2 by
proflavine
Atsushi Inanobe 1, Hitoshi Kawada 1,
Yoshihisa Kurachi 1,2
1Dept. Pharmacol., Grad. Sch. Med., Osaka Univ., 2MEI center, Osaka Univ.
The overexpression of Kir3.2, a subunit of the G protein
gated Kir channel, is implicated in some of the neurological
phenotypes of Down syndrome (DS). Compounds that block
Kir3.2 are expected to improve the symptoms of DS. Previ-
ously we isolated proflavine as a Kir3.2 blocker. In this study,
we analyzed the mode of action of the blocker to Kir channels
expressed in Xenopus oocytes. Proflavine gradually de-
creased the Kir3.2 current in a concentration dependent
manner : an IC 50 value of 85±9 μM and a Hill coefficient of
0.98±0.07. When external K+ concentration was changed, Kir
3.2 displayed almost 80% block at potentials above EK. On the
other hand, the inhibition became weaker when the potentials
were below EK. Hyperpolarized pulses transiently relieved of
inhibition, and the current progressively decreased during
the pulse. Furthermore, the increase in external K+ concen-
tration attenuated the blockage at the hyperpolarization. Chi-
meras between Kir3.2 and proflavine insensitive Kir4.1 im-
plicated that central cavity of Kir3.2 contributes to the inhibi-
tion. These implied that proflavine directly mediates the cur-
rent blockage of Kir3.2 and the inhibition is dependent on ex-
ternal K+ and membrane potential.
1-O-12 Dopamine stimulated [35S]
GTPγS binding to Gαq in rat brain
membranes
Yuji Odagaki, Masakazu Kinoshita, Toshio Ota
Dept. Psychiat., Saitama Med. Uni. Fac. Med.
Recently, the authors published a report on functional activa-
tion of Gαq coupled to 5 HT2A and M1 muscarinic acetyl-
choline receptors in rat brain membranes (Odagaki et al.,
Eur. J. Pharmacol. 726 : 109 115, 2014). In these experiments,
it has been recognized that dopamine also activates Gαq to
some extent. In the present study, we have intended to char-
acterize this response pharmacologically. The [35S]GTPγS
binding assay was performed, followed by immunoprecipita-
tion using magnetic beads coated with anti Gαq antibody.
Dopamine stimulated specific [35S]GTPγS binding to Gαq in a
concentration dependent manner, with the percent maximal
increase above basal of ca. 102, 37, and 34% in cerebral cor-
tex, hippocampus, and striatum, respectively. The stimula-
tory effects of a series of dopamine receptor agonists includ-
ing some antiparkinson drugs have been investigated in the
cerebral cortical membranes, and the data indicate the re-
sponse is most likely mediated by dopamine D1 like recep-
tors. Curiously, however, dopamine stimulated increase in
specific [35S]GTPγS binding to Gαq was not antagonized by R
(+) SCH23390, a commonly used agent as selective dopamine
D1 like receptors. The experiments using other antagonists
against dopamine receptors are now in progress.98
1-O-13 Super resolution appearance
of neuropeptideYY5 receptor by a
structured illumination microscope
Shin ichi Murase, Hiroshi Higuchi
Dept. Pharmacol., Niigata Univ. Sch. Med.
Specificity of anti GPCR antibodies has been tested by knock-
out animals, and many of these are nonspecific (N S Arch
Pharmacol. 379, 2009). To reinvestigate the in vivo localiza-
tion of GPCR proteins, specific antibodies, which show an ab-
sence of immunostaining in tissues genetically deficient for
the antigen, are required. Y5, one of the GPCR superfamily,
functions orexigenically, but it is still unclear what types of
multimers are expressed in vivo . In this context, the anti Y5
antibody, which was preabsorbed with tissues from Y5 knock-
out mice, was used for super resolution images of Y5 protein
in vivo . Under a confocal microscope, Y5 ir was observed as
spherical shapes located at the cell surface. A higher magnifi-
cation of each cell showed clustering of Y5 ir (Φ 600 nm), sug-
gesting assembly of Y5 proteins. However, under a struc-
tured illumination microscope, the Y5 ir showed donut like
or irregular shapes, which sizes were less than 200 nm.
These appearances of Y5 proteins in vivo suggest that the
cluster of Y5 proteins would be from subclusters composed of
Y5 multimers. The hypothesis that membrane receptors in-
cluding Y5 and signaling molecules are accumulated in a scaf-
fold is doubtful, because of the large size of these clusters.
1-O-15 Molecular analysis ofATP
sensitive K+ channel subunits expressed
in mouse portal vein
Tadashi Yamamoto 1, Noriyoshi Teramoto 1,2
1Dept. Pharmacol., Fac. Med., Saga Univ., 2 Lab. Biomed. Eng., Grad. Sch. Biomed.
Eng., Tohoku Univ.
Background
Several combinations of inwardly rectifying K+ channel 6.x
family pore forming (KIR6.x) subunits associated with sulphon-
ylurea receptor (SUR.x) subunits have been detected among
ATP sensitive K+ (KATP) channels. It remains to be established
which of these is expressed in native vascular smooth muscle.
Methods
Pharmacological and electrophysiological properties of KATP
channels in mouse portal vein were investigated using patch
clamp techniques. Molecular biological analyses were also per-
formed to investigate the structural properties of these chan-
nels.
Results
In cell attached mode, pinacidil activated glibenclamide sensi-
tive K+ channels with a conductance (35 pS) similar to that of
KIR6.1. RT PCR analysis revealed the expression of KIR6.1, KIR
6.2 and SUR2B transcripts. Using real time PCR methods, the
quantitative expression of KIR6.1 was much greater than that of
KIR6.2. Immunohistochemical studies indicated the presence of
KIR6.1 and SUR2B proteins in the smooth muscle layers of
mouse portal vein and in single smooth muscle cells dispersed
from mouse portal vein.
Conclusions
The results indicate that native KATP channels in mouse portal
vein are likely to be composed of a heterocomplex of KIR6.1 and
SUR2B subunits.S91-O-14 Determination of NMDA
receptor subunits composition in mouse
brain using novel analytical western
blots
Yasuhiro Suzuki, Hitoshi Uchida, Manabu Abe,
Kenji Sakimura
Dept. Cell Neurobiol., Brain Res Inst., Niigata Univ.
The NMDA receptors are composed of GluN1 and GluN2
subunits. The GluN1 subunit is encoded by a single gene, but
exists as several splice variants, while the GluN2 subunit is
comprised of four members (GluN2A 2D). Although it is very
important to know the quantity of each subunit in various
brain regions for the understanding of NMDAR function, no
quantitative analysis has been made. We newly developed a
quantitative western blot method to determine the amount of
two main variants GluN1 C2 and GluN1 C2’ and four GluN2
subunits in the cortex, hippocampus and cerebellum. In the
crude fractions, there were abundant GluN1 C2 and C2’
subunits in the cortex and hippocampus (1 C2 : 1 C2’ : 2A :
2B : 2C : 2D=1.0 : 2.4 : 0.77 : 1.37 : 0 : 0.05 in the cortex,
1.0 : 3.8 : 1.1 : 1.6 : 0 : 0.09 in the hippocampus, respec-
tively), whereas GluN1 2C’ subunits were abundant in the
cerebellum (1 C2 : 1 C2’ : 2A : 2B : 2C : 2D=1.0 : 10.3 :
1.5 : 0 : 3.0 : 0.63). On the other hand, in the synaptosomal
fractions, the ratio of GluN1 to GluN2 subunits was almost the
same in all the regions, showing that relative amounts of
GluN1 subunits decreased during trafficking to synaptic
membranes and resulted in the formation of functional GluN
1/N2(1 : 1).
1-O-16 Chemokine inhibition of
mechanical stretch induced vascular
smooth muscle cell death
Jing Zhao, Kentaro Ozawa, Yoji Kyotani,
Kosuke Nagayama, Masanori Yoshizumi
Dept. Pharmacol., Nara Med.Univ. Sch. Med.
Aortic dissection is a leading cause of death in industrialised
nations. However, the mechanism underlying aortic dissec-
tion still remains unclear. Previously, we found that cyclic
mechanical stretch to cultured rat aortic smooth muscle cell
(RASMC), which mimics a sudden increase in blood pressure,
causes RASMC death. In the present study, we screened
stretch induced RNA expression in RASMC using DNA mi-
croarray analysis to clarify the underlying molecular mecha-
nism. The result showed that stretch stimuli induced the ex-
pression of multiple chemokines. Hence, we designed specific
primers to examine RNA expression of the chemokines with
quantitative PCR. We found that CXCL1 and CX3CL1 mRNA
expression were increased by stretch stimuli. Subsequent,
ELISA analyses showed that CXCL1 and CX3CL1 protein ex-
pression had increased with stretch stimuli. Having deduced
that CXCL1 and CX3CL1 work in an autocrine manner, we
examined the involvement of chemokine receptors CXCR2
and CX3CR1 in RASMC. Pretreatment with antagonists for
these receptors prior to stretch stimuli correlated with an in-
crease in RASMC death. These results suggest that CXCL1
and CX3CL1 induced by cyclic mechanical stretch protect
against RASMC death by mechanisms of autocrine action.9
1-O-17 Hypoxia inducible factor 1α
in smooth muscle cells protects against
aortic aneurysm formation via elastin
fiber formation
Masaki Imanishi 1, Michiyo Iguchi 1, Noriko Tomita 2,
Shinji Matsunaga 1, Toshiaki Tamaki 3, Shuhei Tomita 1
1Div. of Molecular Pharmacol., Tottori Univ. Faculty of Med., 2Div. of Molecular
Med. and Therapeutics, Faculty of Med., Tottori Univ., 3Dept. Pharmacol, Inst.
Biomed. Sci., Tokushima Univ. Grad. Sch.
Recently, we have reported that smooth muscle cell (SMC)
derived HIF 1α contributes to angiotensin II induced vascu-
lar fibrosis via regulation of extracellular matrix (ECM) re-
lated genes, PAI 1 and collagen I. Elastin fiber is also one of
ECM, and it is essential for aortic elasticity and has protec-
tive effects against aortic aneurysm formation. We next in-
vestigated the role of SMC derived HIF 1α in the mouse
model of the pharmacologically induced aortic aneurysm. In
this model, SMC specific HIF 1α deficiency induced aneu-
rysm formation and elastin breaks of the aortic wall. Accom-
panied with these results, elastin volume reduction in the aor-
tae was induced and the activity of lysyloxidase, the enzyme
involved in cross linking elastin and collagen, was lower in
the mutant mice. However, matrix metalloproteinase 2 activ-
ity was not changed between the two groups. Our results sug-
gest that SMC derived HIF 1α protects against aortic aneu-
rysm formation via elastin fiber formation rather than sup-
pression of elastin fiber degradation.
1-O-19 The bidirectional role of IL 6
signal in the development of lung
fibrosis
Takeshi Kobayashi 1,2,3, Kensuke Tanaka 2,3,
Tetsuo Fujita 2,3,4, Hiroki Umezawa 2,3,4,
Hiroyuki Amano 2,3, Kento Yoshioka 3,4, Yusuke Naito 2,3,4,
Masahiko Hatano 4, Sadao Kimura 3,
Hidenori Nakamura 1,2, Koichiro Tatsumi 2,
Yoshitoshi Kasuya 3,4
1Dept. Respirol., Seirei Hamamatsu General Hospital, 2Dept. Respirol., Chiba
Univ. Sch. Med, 3Dept. Biochemistry and Molecular Pharmacol., Chiba Univ. Sch.
Med, 4Dept. Biomedical Science., Chiba Univ. Sch. Med
Various signals are known to participate in the pathogenesis of lung
fibrosis. We have reported that IL 6 produced by type 2 alveolar epi-
thelial cells (AEC2) in the early inflammatory phase of bleomycin
(BLM) injured lung might inhibit the development of lung fibrosis
through mobilizing the survival signals in AEC2 in an autocrine/
paracrine manner. In fact, blockade of IL 6 in this phase deteriorated
BLM induced lung fibrosis (87th JPS,Sendai). Enzyme linked im-
munosorbent assay revealed that BLM induced IL 6 in bronchoal-
veolar lavage fluid was biphasic, with the first increase from 0.5 to 3
dpi (early inflammatory phase) followed by the second increase from
8 to 10 dpi (early fibrotic phase). In contrast to blockade of the first
increase of IL 6 like mentioned above, blockade of the second in-
crease of IL 6 by IL 6 neutralizing antibody ameliorated lung fibro-
sis and improved the survival rate of BLM instilled mice. In the
early fibrotic phase, IL 6 was predominantly produced by macro-
phages and fibroblast but not by AEC2. Likewise, the IL 6 acting
cells were mostly SMA positive cells. The present study demon-
strated that IL 6 could play a bidirectional role in the pathogenesis of
lung fibrosis with temporal and spatial differences in its regulation.S11-O-18 Increasing effects of
distigmine (Dis) on basal tone of mouse
detrusor smooth muscle (DSM)
Keisuke Obara, Yukiko Muto, Yumi Yamagata,
Yuka Suzuki, Daisuke Chino, Yoshio Tanaka
Dept. Chem. Pharmacol., Toho Univ. Sch. Pharmaceut. Sci.
Dis, a cholinesterase (ChE) inhibitor with long lasting ef-
fects, is used for the treatment of neurogenic bladder associ-
ated dysuria in Japan. As to the experimental basis for poten-
tiating effects of Dis on DSM contractile function, we have re-
ported that Dis largely enhanced acetylcholine (ACh) in-
duced contraction of guinea pig DSM without increasing sig-
nificantly its basal tone. In this study, we examined the effect
of Dis on the basal tone of mouse DSM and its possible mecha-
nism. In contrast to the results in guinea pig DSM, Dis (10 6
M) continuously increased the basal tone in mouse DSM. This
effect was inhibited by atropine (10 6 M) or 4 DAMP mustard
(4×10 8 M), but not by methoctramine (3×10 7 M). In addition,
this effect was significantly inhibited by hemicholinium 3
(10 3 M) or vesamicol (10 4 M), but not by tetrodotoxin (10 6 M)
or hexamethonium (10 4 M). These findings suggest that the
basal tone increases produced by Dis are not due to the direct
effect of this drug, but the indirect effect triggered by ACh,
the amounts of which are increased as a result of ChE inhibi-
tion, to stimulate DSM M3 receptor. It seems that ACh to in-
crease the basal tone of DSM is spontaneously released even
when chemical stimuli are absent in mice.
1-O-20 Regulation of ciliary beating
by Cl channel activity in mouse airway
ciliary cells
Akane Yamada, Teruya Ohba, Yoshiaki Suzuki,
Hisao Yamamura, Yuji Imaizumi
Dept. Mol. Cell. Phamacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ.
Among several kinds of cells composing airway epithelium,
ciliary cells are responsible for carrying out inhaled particles
to throat by coordinate ciliary movement, which serves as
one of important defense mechanisms in airway epithelium.
Cl channels play a key role in the secretion of mucus, but
roles of Cl channels in ciliary cells are unknown. In this
study, we examined the expression of Cl channels in ciliary
cells and their contribution to ciliary beating. Experiments
were performed using freshly isolated ciliated cells from
mice. The membrane currents were measured with whole
cell patch clamp techniques. The membrane potentials from
multi cells were evaluated by means of 100 nM DiBAC4 (3).
The mRNA expression was detected using multi cell RT
PCR. The ciliary beating frequency (CBF) was recorded with
a high speed resolution CCD camera. The Cl channel cur-
rents in a single ciliary cell were reduced by the addition of
Niflumic acid (NFA) or DIDS. NFA hyperpolarized the mem-
brane potential and increased intracellular Ca2+ concentration
([Ca2+]i) and CBF. RT PCR analyses revealed the major ex-
pression of ClC 3 and TME16A and B. These results sug-
gested that Cl channels expressed in mouse airway ciliary
cells may regulate CBF by tuning [Ca2+]i.00
1-O-21 Regulation of the small
conductance Ca2+ activated K+ channel
KCa2.2 mediating androgen receptor
signaling in prostate cancer cells
Satomi Niwa 1, Taku Naiki 2,3, Satoru Takahashi 2,
Shoichi Sasaki 3, Susumu Ohya 1
1Dept. Phermacol., Kyoto Pharm. Univ., 2Dept. Exp. Pathol. Tumor Biol., Nagoya
City Univ., Sch. Med., 3Dept. Nephro Urol. Nagoya City Univ., Sch. Med.
Ca2+ activated K+ (KCa) channels are considered to be poten-
tial targets for cancer therapy. We first examined the mo-
lecular identification of KCa subtypes expressed in several hu-
man prostate cancer (PCa) cell lines such as LNCaP, VCaP,
PC3, and DU145 using real time PCR. KCa2.2 was predomi-
nantly expressed in LNCaP and VCaP cells with higher ex-
pression levels of androgen receptor (AR). Similarly, high ex-
pression levels of KCa2.2 and AR were found in human PCa
tissues examined. In contrast, less abundant expression of KCa
2.2 was found in androgen insensitive PC3 and DU145 cells.
A Ca2+ activated K+ channel blocker, UCL1684 suppressed
the cell proliferation through the inhibition of the store oper-
ated Ca2+ entry (SOCE) in LNCaP cells. The siRNA mediated
inhibition of AR expression and the anti androgenic agents
downregulated the expression levels of KCa2.2 in LNCaP cells.
Additionally, the expression levels of KCa2.2 was upregulated
under long term, androgen deficient condition, whereas it
was downregulated under short term condition. These re-
sults suggested that KCa2.2 might induce a highly possible can-
didate for novel treatment target of Castration Resistant
Prostate Cancer, CRPC.
1-O-23 Role of down regulation of
insulin like growth factor binding
protein 5 in cellular senescence of
mouse embryonic fibroblasts
Ryusuke Hosoda 1, Atsushi Kuno 1,2, Yuki Toda 1,
Yoshiki Saito 1, Rio Sebori 1, Takashi Hayashi 1,
Yoshiyuki Horio 1
1Dept. Pharmacol., Sapporo Med. Univ. Sch. Med., 2Dept. 2nd. Int. Med., Sch. of
Med., Sapporo Med. Univ.
[Background] Although suppression of insulin like growth
factor 1 (IGF 1) signaling has been shown to increase
lifespan, role of insulin like growth factor binding protein 5
(IGFBP5), which blocks IGF 1 signaling, in cellular senes-
cence remains undetermined.
[Methods and Results] In mouse embryonic fibroblasts
(MEFs) passed by a 3T3 method, proliferation curve, senes-
cence associated β gal staining, and mRNA level of p16 indi-
cate that cells entered senescence after 5th passage (P5).
DNA microarray demonstrated marked down regulation of
IGFBP5 expression in P8 compared with P2. qPCR confirmed
an 80% decrease in IGFBP5 mRNA at P8. Importantly, IGFBP
5 levels were decreased concurrently with up regulation of p
16 expression during serial passage of MEFs. Knockdown of
IGFBP5 in P2 MEFs resulted in increased p16 (+1.5 fold) and
p19 (+1.4 fold) levels and inhibition of cell proliferation.
Level of phospho Ser473 Akt, a downstream signaling of
IGF 1 receptor, was not changed by IGFBP5 knockdown, sug-
gesting an Akt independent mechanism.
[Conclusion] These results suggest that down regulation of
IGFBP5 contributes to cellular senescence in MEFs probably
in an IGF 1 signaling independent manner.S101-O-22 Cyclolepis genistoides D. Don
(palo azul) promoted glucose uptake via
AMPK pathway
Hiromi Sato 1, Mai Sumitomo 1, Yuki Kimura 1,
Hiroya Yoshida 2, Hideki Fukata 3, Koichi Ueno 4,
Akihiro Hisaka 1
1Dept. of Clinical Pharmacology and Pharmacometrics, Grad. Sch. of Pharmaceut
Sci, Chiba Univ., 2 International Home Medical Inc, 3 JPD Co, Ltd, 4 Center of
Preventive Medical Science, Chiba Univ.
Extract of Cyclolepis genistoides D. Don (vernacular name
palo azul ; palo) is a traditional medicine used in Paraguay
for diabetes and is sold in Japan as dietary supplement. In this
study, to elucidate the mechanism of desired anti diabetes ac-
tivity of palo, we analyzed whether palo increase glucose up-
take in adipocytes, and examined its antihyperglycemic ef-
fect with high fat induced obese mice as well.
3T3 L1 mouse pre adipocytes or C2C12 mouse muscle
myoblasts were differentiated and following treatment of
palo was performed for 7 days or 4 days respectively. Palo at
200 μg/mL significantly increased glucose transporter 4
(GLUT4) translocation from cytoplasm to plasma membrane.
Palo at 200 μg/mL also significantly increased 2 Deoxy D
glucose (2 DG) uptake ratio under insulin stimuli. While palo
didn’t affect insulin signaling molecules, it increased 5’
AMP activated protein kinase (AMPK) activation. Finally
palo treatment (250 or 1000 mg/kg) was performed with C57
BL/6J mice for 14 weeks, being fed high fat diet (HFD60) si-
multaneously. Palo 250 mg/kg exhibited a tendency to de-
crease blood glucose level (P=0.058). Put it all together, palo
has a potential to have antihyperglycemic effect by promot-
ing GLUT4 translocation via AMPK pathway.
2-O-01 Therapeutic effects of
cholinergic drugs on mechanical
allodynia in the mouse partial sciatic
nerve ligation model
Yoshiharu Yamanishi, Yukio Takamatsu,
Kazutaka Ikeda
Addict. Sub. Proj., Tokyo Metro. Insti. Med. Sci.
The effects of donepezil (DNP), an acetylcholinesterase in-
hibitor, was compared with those of other cholineseterase in-
hibitors, galanthamine, rivastigmine, and tacrine on pain
threshold in the allodynia model of mouse. Those drugs were
orally administered to mice and pain threshold was deter-
mined by the stimulation of the von Frey filaments to the paw
of mouse. The mechanical allodynia was chronically pro-
duced by partial ligation of sciatic nerve of mouse. All of the
cholinergic drugs increased the threshold of pain in the
model. However, neostigmine was not effective. The effect of
DNP was relatively long acting on pain threshold and was
equal to that of galanthamine. The increasing effect of rivas-
tigmine on pain threshold was most potent among them, al-
though the duration of the action was shortest. The increas-
ing effect of DNP on pain threshold was antagonized by sco-
polamine but not by methylscopolamine, a peripherally act-
ing anti muscarinic drug. The effect of DNP was also de-
creased by intraventricular or intrathecal injection of
hemicholinium 3, an acetylcholine depleter, to mice. These
results suggest that DNP ameliorated allodynia by activation
on central cholinergic system in the model.1
2-O-02 Time dependent alteration of
reward induced dopamine release in the
nucleus accumbens of the neuropathic
pain model rats.
Takahiro Kato 1,2, Soichiro Ide 2, Masabumi Minami 1
1Dept. Pharmacol., Grad. Sch. Pharm. Sci., Hokkaido Univ., 2 Tokyo Metropolitan
Institute of Medical Science
Nucleus accumbens (NAc) is the key structure of mesolimbic
dopamine (DA) reward circuits. Extracellular DA levels in
the NAc elevate after the acquisition or prediction of re-
wards. It has been suggested that long lasting chronic pain
lowers the function of mesolimbic reward circuits and leads
to depression like states. In this study, we examined the re-
ward induced DA release in the NAc of the neuropathic pain
model rat, in which the spinal nerve was ligated (SNL model),
at the two time points, that is, 2 and 4 weeks after SNL sur-
gery. The animals were given with two types of rewards,
30% sucrose solution or pain relief by intrathecally injection
of pregabalin (100 μg/10 μl PBS), and DA releases were moni-
tored by in vivo microdialysis. Both rewards increased extra-
cellular DA levels in the NAc 2 weeks after SNL surgery,
while neither sucrose solution nor pain relief increased the
DA release 4 weeks after SNL surgery. These results suggest
that the dysfunction of the mesolimbic DA system occurred 4
weeks, but not 2 weeks, after SNL surgery.
2-O-04 miR 17 92 cluster modulates
neuropathic pain and neurite outgrowth
Atsushi Sakai 1, Noriko Miyake 2, Motoyo Maruyama 1,3,
Koichi Miyake 2, Takashi Shimada 2, Takashi Okada 2,
Hidenori Suzuki 1
1Dept. Pharmacol., Nippon Med. Sch., 2Dept. Biochem. Mol. Biol., Nippon Med.
Sch., 3Div. Lab. Anim. Sci., Nippon Med. Sch.
Neuropathic pain is intractable chronic pain caused by dam-
age to somatosensory systems. Neuronal damage also induces
regenerative responses including enhanced axonal out-
growth. However, it remains poorly understood how such
phenomena are coordinately regulated. miR 17 92 cluster, a
polycistronic microRNA gene comprising six distinct mature
microRNAs, is upregulated in the dorsal root ganglion upon
peripheral nerve injury. Here, we examined roles of individ-
ual cluster members in neuropathic pain and neurite out-
growth in rats suffered from peripheral nerve injury. Over-
expression and functional blockade of each cluster member in
the primary sensory neurons revealed causal involvement of
miR 18a, miR 19a/b and miR 92a in the neuropathic pain.
On the other hand, miR 19b and miR 92a suppressed the neu-
rite outgrowth in vitro. Consistent with this, bioinformatics
analyses elucidated that many predicted target genes were
downregulated after the nerve injury and formed functional
molecular networks, which possibly contribute to the hyper-
algesia and neurite outgrowth. These results suggest that
miR 17 92 cluster coordinates the pain behavior and neurite
outgrowth through diverse target genes and may, therefore,
be a plausible target for radical treatment of neuropathic
pain.S12-O-03 Alteration of CRF mediated
modulation of excitatory synaptic
transmission in the dorsolateral bed
nucleus of the stria terminalis of chronic
pain model rats
Daiki Takahashi 1, Taiju Amano 1,2, Masabumi Minami 1,2
1Dept. Pharmacol., Facult. Pharm. Sci., Hokkaido Univ., 2Dept. Pharmacol., Grad.
Sch. Pharm. Sci., Hokkaido Univ.
We previously reported that CRF specifically depolarized
type II neurons in the dorsolateral bed nucleus of the stria
terminalis (dlBNST). We also demonstrated the critical roles
of CRF neurotransmission within the dlBNST in aversive re-
sponses induced by formalin evoked pain. However, the roles
of CRF wihtin the dlBNST in the regulation of negative emo-
tions under the chronic pain condition remain to be eluci-
dated. In this study, we prepared the dlBNST brain slices
from chronic pain model rats in which neuropathic pain was
induced by spinal nerve ligation (SNL). Whole cell patch
clamp recordings were carried out to monitor the synaptic
currents in type II dlBNST neurons. Bath application of CRF
significantly increased the amplitude of evoked excitatory
post synaptic current (eEPSC) in the sham operated rats, but
not in the SNL model rats. The amplitude of eEPSC was sig-
nificantly decreased by bath application of NBI27914 (CRF1
receptor antagonist) in the SNL model rats, but not in the
sham operated rats. These data suggest that CRF1 receptors
within the dlBNST are chronically activated under the
chronic pain condition.
2-O-05 Pharmacological profile of
knee osteoarthritis in a novel nonhuman
primate model.
Shinya Ogawa 1, Yuji Awaga 1, Miyuki Takashima 1,
Aldric Hama 1, Akihisa Matsuda 1,
Hiroyuki Takamatsu 1, Kazuo Umemura 2
1Dept. Pharmacol, Hamamatsu Pharma., 2Dept. Pharmacol., Hamamatsu Univ.
Sch. Med
A number of promising compounds developed in rodent ar-
thritis models lacked efficacy in clinical osteoarthritis (OA)
pain. To enhance successful translation of preclinical find-
ings, a nonhuman primate (NHP) model of knee OA was de-
veloped and characterized using behavioral assessments de-
signed for use in the NHP. A unilateral medial meniscectomy
(MMx) was performed and animals underwent an exercise
regimen. Decreased ipsilateral knee pressure threshold, pres-
sure “hyperalgesia”, and decreased ipsilateral weight bear-
ing, suggestive on pain at rest were observed. The sensitivity
of the pain related behaviors to pharmacological manipula-
tion was evaluated. A single dose of the opioid morphine re-
duced pain related behaviors. Likewise, the serotonin nore-
pinephrine reuptake inhibitor duloxetine reduced pain re-
lated behavior, efficacy was similar to that of morphine. By
contrast, the anticonvulsant pregabalin did not significantly
affect pain related behavior. Repeated dosing with the non
steroidal anti inflammatory drug (NSAID) diclofenac re-
duced pain related behaviors whereas repeated dosing with
the NK1 receptor antagonist aprepitant did not. The drug ef-
fects observed in the NHP OA model mirror the efficacy ob-
served clinically.02
2-O-06 S nitrosylation of the type 1
ryanodine receptor mediates neuronal
cell death
Yoshinori Mikami 1, Kazunori Kanemaru 1,
Yasuhiro Oda 1, Sho Kakizawa 2, Kazuki Shibata 3,
Hiroki Sugiyama 3, Ryuta Koyama 3, Akihiro Ito 4,5,
Takashi Murayama 6, Toshiko Yamazawa 7,
Masahiko Watanabe 8, Yuji Ikegaya 3, Nobuhito Saito 4,
Takashi Sakurai 6, Masamitsu Iino 1
1Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo, 2Dept. Biol. Chem., Grad. Sch.
Pharmaceu. Sci., Kyoto Univ., 3 Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut.
Sci., Univ. Tokyo, 4Dept. Neurosurg., Grad. Sch. Med., Univ. Tokyo, 5Dept.
Neurosurg., Grad. Sch. Med., Teikyo Univ., 6Dept. Pharmacol., Grad. Sch. Med.,
Juntendo Univ., 7Dept. Mol. Physiol., Jikei Univ. Sch. Med., 8Dept. Anat., Grad.
Sch. Med., Hokkaido Univ.
Nitric oxide (NO) is a multifunctional gas mediator produced
in many tissues. NO regulates the function of various target
proteins through S nitrosylation, the addition of an NO
group to cysteine thiols. We recently identified that NO re-
leases Ca2+ from endoplasmic reticulum through an S nitro-
sylation of the mouse type 1 ryanodine receptor (RyR1) chan-
nel at cysteine 3636. To investigate the pathophysiological
significance of NO induced calcium release (NICR) in the
brain, we generated a cysteine 3636 to alanine knock in mu-
tation in the mouse Ryr1 locus (Ryr1 C3636A). We found that
NICR was indeed abolished in primary cultured neurons
from the Ryr1 C3636A mice. NO induced neuronal cell death was
milder in the Ryr1 C3636A neurons compared with wild type
neurons. Furthermore, NICR exacerbates neuronal cell death
in the hippocampus of kainic acid induced seizures. Thus,
RyR1 may be a promising candidate for the treatment of
neurodegeneration in temporal lobe epilepsy.
2-O-08 Dysregulation of hnRNPA1
expression inducesALS and MSP
linked cytotoxicity
Hiroaki Suzuki 1, Masaaki Matsuoka 1,2
1Dept. Pharmacol., Tokyo Medical Univ., 2Dept. Dermatological Neurosci., Tokyo
Medical Univ.
Missense mutations in the gene encoding heterogeneous nu-
clear ribonucleoprotein A1 (hnRNPA1) were identified in
amyotrophic lateral sclerosis (ALS) and multisystem prote-
inopathy (MSP) patients. It remains unknown how the muta-
tions of hnRNPA1 lead to the development of these diseases.
In this study, we first show that low grade overexpression of
hnRNPA1 induces cell death via the mitochondrial apoptosis
pathway, partially mediated by JNK signaling, whereas
knock down of hnRNPA1 expression does not induce cell
death. We further found that hnRNPA1 downregulates its
own mRNA. The hnRNPA1 induced downregulation of
hnRNPA1 mRNA likely serves as a self defense system
against hnRNPA1 mediated toxicity. Notably, hnRNPA1
with an ALS or MSP linked mutation causes slightly
stronger cytotoxicity than wild type hnRNPA1. Degradation
of mutant hnRNPA1 proteins is delayed and mRNA autoregu-
lation by mutant hnRNPA1 is diminished. These results to-
gether suggest that by increasing the protein levels of
hnRNPA1 through these two mechanisms, the disease linked
mutations of hnRNPA1 make hnRNPA1 cytotoxic.S12-O-07 Analysis of changes in the
expression of COMT genes with
epigenetic changes in Parkinson’s
disease specific iPS cell derived
dopaminergic neurons
Yukari Suda 1, Naoko Kuzumaki 1,2, Michiko Narita 1,
Katsuhide Igarashi 3, Hideyuki Takeshima 4,
Toshikazu Ushijima 3,4, Hideyuki Okano 2,3,
Minoru Narita 1,3
1Dept. Pharmacol., Hoshi Univ., Tokyo, Japan, 2Dept. Physiol., Keio Univ. Sch.
Med., Tokyo, Japan, 3 L StaR, Hoshi Univ., Tokyo, Japan, 4Div. of Epigenomics,
National Cancer Center Res. Institute, Tokyo, Japan.
The exploration of epigenetic alterations is providing new insignts
into mechanisms of neural development, neurological disease and
aging. In the present study, we investigated the epigenetics in
Parkinson’s disease (PD) by performing a genomewide DNA meth-
ylation study of CpG sites using patient specific iPS cells (iPSCs).
We first performed the comprehensive gene expression analysis in
dopaminergic (DA) neurons derived from control or PD specific
iPSCs. We found significant differences in the expression of sev-
eral dopamine related genes between control and patients. Among
those, the expression level of catechol O methyltransferase
(COMT) was dramatically increased in PD specific iPSC derived
DA neurons. Subsequently, we profiled DNA methylation in PD
specific iPSC and control iPSC derived DA neurons using the Illu-
mina Infinium HumanMethylation 450 BeadChips. We found differ-
ences in pattern of DNA methylation at the transcriptional start
sites with CpG island of COMT genes in PD specific iPSC derived
DA neurons. These findings suggest that change in the expression
of COMT genes with epigenetic modification in PD specific iPSC
derived DA neurons could lead to neuronal dysfunction in PD.
2-O-09 Cyclic phosphatidic acid
derivative is a novel drug candidate for
multiple sclerosis
Shinji Yamamoto 1, Yoshibumi Shimizu 2, Mari Gotoh 2,
Kei Maruyama 1, Kimiko Murakami Murofushi 2,
Keisuke Yoshikawa 1
1Dept. Pharmacol., Saitama Med Univ. Sch Med, 2 Endowed Research Division of
Human Welfare Sciences, Ochanomizu Univ
Multiple sclerosis is a chronic demyelinating disease of the
central nervous system leading to progressive cognitive and
motor dysfunction, which is characterized by neuroinflam-
mation, demyelination, astrogliosis, loss of oligodendrocytes,
and axonal pathologies. Cyclic phosphatidic acid (cPA) is a
naturally occurring phospholipid mediator, is present in se-
rum and brain, and elicits a neurotrophin like action and pro-
tects hippocampal neurons from ischemia induced delayed
neuronal death. We previously reported that cPA suppressed
demyelination and motor dysfunction in the cuprizone (CPZ)
induced multiple sclerosis model. In this study, we investi-
gated the effects of cPA derivative on the CPZ model. cPA
derivative potently suppressed CPZ induced demyelination,
neuroinflammation, and motor dysfunction. These data indi-
cate that cPA derivative may be a useful treatment to reduce
the extent of demyelination and the severity of motor dys-
function in multiple sclerosis.03
2-O-10 Effect of mutantTMEM240
that causes spinocerebellar ataxia 21 on
neural morphology
Takahiro Seki 1, Masahiro Sato 1, Yuki Kibe 1,
Ayumu Konno 2, Hirokazu Hirai 2, Yuki Kurauchi 1,
Akinori Hisatsune 3,4, Hiroshi Katsuki 1
1Dept. Chemico Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 2Dept.
Neurophysiol., Gunma Univ. Grad. Sch. Med., 3 Priority Organization for
Innovation and Excellence, Kumamoto Univ., 4 Program for Leading Grad. Sch.
HIGO Program, Kumamoto Univ.
Spinocerbellar ataxia 21 (SCA21) is an autosomal dominant
neurodegenerative disease, characterized by an early onset
and slowly progressive ataxia. Missense and nonsense muta-
tions of TMEM240 gene coding transmembrane protein 240
have been identified as a causal gene of SCA21. TMEM240 is
predicted as a membrane protein, but its function remains un-
known. We revealed that TMEM240 localizes around the large
vesicles and regulates intracellular lipid accumulation and
autophagy in overexpressed HeLa cells. In the present study,
we examined whether TMEM240 affects primary cultured neu-
rons. Since endogenous TMEM240 highly expresses in cerebral
cortex and cerebellum, we prepared primary cultured neurons
from these regions of rat embryos. We first expressed GFP and
TMEM240 to cortex neurons using adeno associated viral
(AAV) vectors. Although wild type (WT) TMEM240 signifi-
cantly impaired neurite outgrowth, this impairment was re-
versed by SCA21 mutant TMEM240. Next, we expressed GFP
and TMEM240 to cerebellar Purkinje cells (PCs). WT TMEM
240 did not affect PC morphology, while SCA21 mutant TMEM
240 impaired the dendritic development. These findings sug-
gest that SCA21 mutations in TMEM240 affect neural morphol-
ogy, which might be related to SCA21 pathogenesis.
2-O-12 Effects of high glucose on Kv
1.5 and Kir2.1 channels
Ryota Jimbu, Yoshinobu Nagasawa, Kuniaki Ishii
Dept. Pharmacol., Yamagata Univ. Sch. Med.
Atrial fibrillation (AF) is the most common cardiac arrhyth-
mia, which is associated with atrial electrical remodeling. A
prominent feature of the electrical remodeling is an increase
of inward rectifier K+ channel (Kir2.1 channel). Although
Diabetes mellitus is one of the known major risk factors for
AF, it is not known whether Kir2.1 currents are affected un-
der high glucose condition. Therefore, we examined long
term effects of high glucose on Kir2.1 currents. We also ex-
amined the effects of high glucose on Kv1.5 current that is a
known target of antiarrhythmic drugs for AF. After injection
of cRNA encoding Kir2.1 or Kv1.5 into Xenopus oocytes, they
were incubated in Barth’s medium containing normal (5mM)
or high glucose (30mM). The whole cell currents were re-
corded using the two microelectrode voltage clamp tech-
nique after 48 hr (or longer) incubation period. Kir2.1 cur-
rents recorded from oocytes incubated in 30 mM glucose
were about 40% of those from oocytes incubated in 5 mM glu-
cose. In contrast, Kv1.5 currents in high glucose group were
about 160% of those in normal glucose group. These results
suggest that high glucose itself does not contribute to the in-
crease of Kir2.1 observed in AF atria, but may affect cardiac
excitability by differentially modulating ion channels.S12-O-11 Regulation of the shape of
cardiac L type calcium currents in action
potentials by β adrenergic receptors,
and its physiological significance
Hitoshi Nishimura 1,2, Toshihide Kashihara 2,
Tsutomu Nakada 2, Ian Findlay 3, Yoshihisa Kurachi 4,
Uichi Ikeda 1, Mitsuhiko Yamada 2
1Dept. Cardiovascular Medicine, Shinshu Univ. Sch. Med., 2Dept. Molecular
Pharmacology. Shinshu Univ. Sch. Med., 3 CNRS UMR 6542 Tours, France,
4Department of Parmacology, Graduate School of Medicine, Osaka University
β Adrenergic stimulation augments L type calcium currents
(ICa,L) to increase contraction of cardiac myocytes. Here, we
have assessed the effect of β adrenergic stimulation on the
shape of ICa,L in action potentials (AP) with the patch clamp
method. The membrane potential of guinea pig ventricular
myocytes was clamped to AP recorded from the myocytes.
ICa,L measured with Ca2+ as a charge carrier flowed in a spike
and dome shape. It is proposed that the spike causes Ca2+ in-
duced Ca2+ release (CICR) from the sarcoplasmic reticulum
(SR) whereas the dome supplies Ca2+ to SR for the succeeding
contraction. β Adrenergic stimulation enhanced the dome
more strongly than the spike and/or obscured the border be-
tween the spike and dome. The shape of ICa,L in AP is deter-
mined by the activation, inactivation and driving force for
Ca2+. As assessed with the envelope test with varying length
of AP followed by a voltage step to +10 mV, β adrenergic
stimulation significantly decelerated the voltage but not
Ca2+ dependent inactivation. Therefore, β adrenergic stimu-
lation not only increases CICR by increasing the spike of ICa,L
but also SR Ca2+ content by increasing the dome through slow-
ing inactivation.
2-O-13 Comparison of Ca2+ release
properties of RyR2 mutations causing
catecholaminergic polymorphic
ventricular tachycardia versus idiopathic
ventricular fibrillation
Nagomi Kurebayashi 1, Takashi Murayama 1,
Ryosaku Ohta 2, Fumiyoshi Yamashita 2, Junji Suzuki 3,
Kazunori Kanemaru 3, Masamitsu Iino 3,
Takashi Sakurai 1
1Dept Pharmacol, Juntendo Univ Sch Med, Tokyo, Japan, 2Dept Drug Delivery
Res, Grad Sch Pharm Sci, Kyoto Univ, Kyoto, 3Dept Cell Mol Pharmacol, The
Univ Tokyo, Tokyo
The type 2 ryanodine receptor (RyR2) is the Ca2+ release channel
and plays a crucial role in cardiac excitation contraction cou-
pling. The mutations in RyR2 have been implicated in various ar-
rhythmogenic disorders including catecholaminergic polymor-
phic ventricular tachycardia (CPVT) and idiopathic ventricular
fibrillation (I VF). CPVT occurs during exercise or acute emo-
tion whereas I VF is a disease of unknown etiology. In this study,
we compared Ca2+ release properties of RyR2 mutations causing
CPVT and I VF. Wild type and mutant RyR2 channels were ex-
pressed in HEK293 cells and spontaneous Ca2+ oscillations were
monitored by live cell Ca2+ imaging using Ca2+ indicators for cyto-
plasm and ER. In addition, the Ca2+ induced Ca2+ release (CICR)
activity was determined with [3H]ryanodine binding assay.
There were good correlations between CICR activity, Ca2+ oscil-
lation frequencies and ER Ca2+ levels among all of mutants exam-
ined. While all CPVT mutants showed enhanced CICR activity, I
VF mutants showed divergent CICR profiles. Our results demon-
strate the importance of functional analyses of RyR2 mutations in
vitro for therapies in patients with malignant arrhythmia.04
2-O-14 Role of S4 S5 linker in the
channel gating of type 2 ryanodine
receptor
Takashi Murayama 1, Nagomi Kurebayashi 1,
Haruo Ogawa 2, Junji Suzuki 3, Kazunori Kanemaru 3,
Masamitsu Iino 3, Takashi Sakurai 1
1Dept Pharmacol., Juntendo Univ. Sch. Med., 2 Instit. Mol. Cel.l Biosci., Univ.
Tokyo, 3Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo
Type 2 ryanodine receptor (RyR2) is a Ca2+ release channel in
the sarcoplasmic reticulum of cardiac muscle and plays an
important role in excitation contraction coupling. Although
recent cryo EM studies provided near atomic structures of
type 1 ryanodine receptor (RyR1), molecular mechanism of
the channel opening remains largely unknown. The S4 S5
linker is an α helical structure connecting the S4 and S5
transmembrane segments and mediates signal transmission
in a wide variety of channels. To address the role of S4 S5
linker in the RyR2 channel gating, we systematically mutated
residues in the S4 S5 linker (Thr4751 Asn4762) and neigh-
boring transmembrane segments (S5 and S6). The mutant
RyR2 was stably expressed in HEK293 cells, and the channel
activity was investigated by ER luminal Ca2+ measurements
and [3H]ryanodine binding. Using high sequence identity be-
tween RyR1 and RyR2 (65% in the whole molecule and 93% in
the core channel domain after S4), we constructed structural
model of RyR2 based on the structures of RyR1, and the phe-
notypes of mutants were interpreted by the model. Plausible
interactions between amino acid residues in the S4 S5 linker
and neighboring domains that may regulate channel gating
will be discussed.
2-O-16 Up regulation of CaVβ1
expression in denervation induced
muscle atrophy
Masatoshi Komatsu 1, Tsutomu Nakada 2,
Ryousei Yamamoto 2, Toshihide Kashihara 2,
Mitsuhiko Yamada 2
1Dept. Ortho. Surg., Shinshu Univ. Sch. Med., 2Dept. Molecular Pharmacol.,
Shinshu Univ. Sch. Med.
It is controversial whether an expression level of L type cal-
cium channel (LTCC) subunits changes in muscle atrophy. In
this study, we investigated an expression level of LTCC
subunits in mice model of denervation induced muscle atro-
phy. In this model, the sciatic nerve in the right hindlimb of
mice was transected, and several parameters were compared
between ipsi and contra lateral hind limb muscles. Isomet-
ric tetanic force, cross sectional area, and specific force of
the whole tibialis anterior (TA) were significantly decreased
14 days after denervation. As assessed with immunoblotting,
denervation significantly decreased expression of CaV1.1
subunits in the extensor digitorum longus (EDL) muscle but
not in other muscles, whereas increasing that of CaVβ1
subunit more than 10 fold in TA, EDL, and soleus. As as-
sessed with quantitative PCR, however, denervation did not
increase the expression of CaVβ1 mRNA in TA or soleus.
These results suggested that denervation increases CaVβ1
protein expression through post translational modification.
This phenomenon might be involved in pathophysiology of
muscle atrophy.S12-O-15 The Response to Cardiac
toxicological compounds of
Cardiomyocytes Derived from Several
Stem Cell Lines
Yuki Yamamoto 1, Caroline Ameen 2, Tatsuji Enoki 1,
Junichi Mineno 1
1 CDM center, Takara Bio Inc., 2 Takara Bio Europe AB
Cardiomyocytes (CMs) derived from stem cells provide a
novel approach in the pharmacology field to screen the risks
of severe cardiac toxicity in vitro. However, the properties of
the CMs have yet to be fully characterized. To examine the
effect of donor difference, we analyzed CellartisⓇ CMs from
two different stem cell lines. The CMs showed rhythmic con-
traction in two days post plating and >80% of the cells ex-
pressed cardiac troponin T. Field potential waveforms were
recorded with a multi electrode array (MEA) system to
measure the inter spike interval and field potential duration
(FPD). The plating rate on MEA probes was >85% and beats
were constantly shown in two days. FPD prolongation was
shown by treatment of E4031, Mexiletin, and Chromanol 293b,
while FPD shortage was seen by verapamil treatment in a
dose dependent manner. The response was slightly different,
especially for the effects on beat rates, by the CMs from dif-
ferent donors, even though the differentiation protocol was
almost the same. We have another protocol for CM produc-
tion originating from Dr. Yamashita, in which production of
high purity CMs without drug selection is enabled. We will
evaluate the effects of the protocol difference to the charac-
ter of CMs.
2-O-17 The impact of iron deficiency
on skeletal muscle atrophy
Akiho Satoh 1, Yasumasa Ikeda 2, Yuya Horinouchi 2,4,
Hirofumi Hamano 2,4, Mizuki Imao 1,
Hiroaki Watanabe 3, Yuki Izawa Ishizawa 2,
Yoshitaka Kihira 2, Licht Miyamoto 1,
Keisuke Ishizawa 3,4, Koichiro Tsuchiya 1,
Toshiaki Tamaki 2
1Dept. Med. Pharmacol., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 2Dept.
Pharmacol, Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 3Dept. Clin. Pharm.,
Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 4Dept. Pharm., Tokushima Univ.
Hosp.
Background : Iron is an essential trace element for all living
body. The preservation of skeletal muscle mass plays a cru-
cial role in the maintenance of healthy life. Iron deficiency
has been shown to be linked with poor prognosis in patients
with chronic diseases. However, the relationship between ID
and skeletal muscle mass has not been elucidated. In the pre-
sent study, we clarified the impact on ID on skeletal muscle
atrophy. Methods and Results : C57/BL6 mice were divided
into 2 groups, normal diet group and iron deficient diet (ID)
group during 4 weeks. ID significantly reduced skeletal mus-
cle weight, myofiber cross section area. The mRNA and pro-
tein expression of E3 ubiquitin ligases was elevated in mice
with ID. Akt FOXO3a signaling pathway, an regulatory path-
way of E3 ubiquitin ligases, as well as mTOR activation were
downregulated in ID fed mice. Additionally, mice with ID
presented the reduced capillaries, and the inactivation of
LKB1/AMPK/VEGF signaling pathway. Conclusion : ID is
suggested to cause skeletal muscle atrophy through the pro-
motion of E3 ubiquitin ligases pathway, the reduced protein
synthesis, and disruption of vascularization.05
2-O-18 Sex difference in effects of
osteocalcin on glucose homeostasis
Akiko Mizokami 1, Yu Yasutake 1, Hiroshi Takeuchi 2,
Masato Hirata 1
1Dept. Biochem. Kyushu Univ. Fac. Dent., 2Dept. Pharmacol.. Kyushu Dental
Univ.
Uncarboxylated osteocalcin (GluOC), a bone derived hor-
mone, regulates energy metabolism by stimulating insulin se-
cretion, pancreatic β cell proliferation, and adiponectin ex-
pression. We previously showed that oral administration of
GluOC reduced the fasting blood glucose level, improved glu-
cose tolerance, and increased β cell area in the pancreas, us-
ing female mice. In the present study, we performed similar
experiments using male mice, and found that oral administra-
tions of GluOC induced glucose intolerance, insulin resis-
tance, and adipocyte hypertrophy in mice fed a high fat diet.
In addition, such administrations of GluOC increased circulat-
ing testosterone and decreased serum adiponectin. These
phenotypes disappeared when mice were orchidectomized,
and restored again by testosterone supplementation. More-
over, female mice supplemented with testosterone exhibited
similar responses to GluOC as male mice. These results thus
reveal a sex difference in the effect of GluOC on glucose ho-
meostasis. Given that oral administration of GluOC has been
considered a potentially safe and convenient option for the
treatment or prevention of metabolic disorders, the gender
difference has to be taken into account in the further investi-
gations.
2-O-20 Identification of an active
compound on lipid metabolism from
Sudachi peel
Licht Miyamoto 1, Haruna Aihara 1, Wenting Xu 1,
Meina Jin 1,2, Yosuke Tomida 1, Tomomi Yamaoka 1,
Naonobu Tanaka 2, Yasumasa Ikeda 3,
Toshiaki Tamaki 3, Yoshiki Kashiwada 2,
Koichiro Tsuchiya 1
1 Dept. Med. Pharmacol., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 2 Dept.
Pharmacognosy, Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 3 Dept.
Pharmacol., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch.
Sudachi (Citrus sudachi) is a small sour citrus and grows ex-
clusively in Tokushima prefecture. Recently our collabora-
tors reported that administration of freeze dried peel of Su-
dachi decreases serum triglyceride (TG) levels in obese hu-
man subjects. Thus we aimed to determine the active compo-
nents in the current study.
Sudachi peel reduced TG levels in cultured C2C12 myotubes.
We identified a limonene derivative as one of the active com-
pound reducing TG. The lipid lowering effects was dose
and time responsive, and sensitive to a sirt1 inhibitor, nicoti-
namide. In high fat diet fed mice, repetitive administration of
the compound for 10 days improved fatty liver, serum TG
and cholesterol to the same levels as those of healthy mice
with increase in sirt1 activities in the gastrocnemius muscle
and liver.
In conclusion, we successfully identified one limonene de-
rived compound from Sudachi peel, ameliorating lipid me-
tabolism in cultured cells and in vivo where sirt1 should be
involved in the metabolic action. The molecule will be a novel
lead compound against hyperlipidemia.S12-O-19 The role of central
dopaminergic functions in the
regulation of glucose homeostasis
Hiroko Ikeda, Risa Mikami, Naomi Yonemochi,
Miyu Fujisaki, Shogo Yamamoto, Junzo Kamei
Dept. Pathophysiol. Ther., Hoshi Univ. Sch. Pharm. Pharmaceut. Sci.
Recent studies suggest that the central nervous system regu-
lates glucose homeostasis. We investigated the central
dopaminergic functions in glucose homeostasis. The injec-
tions of neither D1 receptor agonist SKF 38393 (3, 10 μg, i.c.v.)
nor antagonist SCH 23390 (1, 3 μg, i.c.v.) affected the blood
glucose levels, suggesting that central D1 receptors do not
regulate glucose homeostasis. In contrast, the injections of
both D2 receptor agonist quinpirole (3, 10 μg, i.c.v.) and l
sulpiride (1 10 μg, i.c.v.) significantly increased the blood glu-
cose levels. This effect of quinpirole (10 μg, i.c.v.) was
blocked by low dose of l sulpiride (2 μg, i.c.v.). Since hepatic
glucose production is reported to be regulated by the sympa-
thetic neurons through β2 adrenoceptors, we examined the
role of the sympathetic neurons in the increase in the blood
glucose levels induced by quinpirole and l sulpiride. The β2
adrenoceptor antagonist ICI 118,551 (2 mg/kg, i.p.) signifi-
cantly inhibited the increase in blood glucose levels induced
by l sulpiride (10 μg, i.c.v.), but not quinpirole (10 μg, i.c.v.).
These results suggest that the stimulation and inhibition of
central dopamine D2 receptors increase the blood glucose lev-
els through the different pathways.
2-O-21 Deletion ofATF6α
exacerbates retinal ganglion cell death
after optic nerve injury
Mika Takarada 1, Yoshiki Koriyama 2,
Kazutoshi Mori 3, Ryosuke Takahashi 4, Yasuko Kitao 1,
Osamu Hori 1
1Dept. Neuroanat., Grad. Sch. Med. Sci., Kanazawa Univ., 2Dept.
Neuropharmacol, Grad. Sch. Pharm. Sci., Suzuka Univ. Med. Sci., 3Dept. Biophys.,
Grad. Sch. Sci., Kyoto Univ., 4Dept Neurol., Grad. Sch. Med., Kyoto Univ.
Accumulating evidence suggests a crucial role for the un-
folded protein response (UPR) in neuropathological condi-
tions such as brain ischemia, trauma and neurodegeneration.
In this study, we investigated the relevance of ATF6α, a mas-
ter transcriptional factor in the UPR, after optic nerve injury
(ONI) in mice. RT qPCR analysis revealed enhanced level of
expression of GRP78, a downstream molecule of ATF6α, in
wild type mice one day after ONI. Immunohistochemical
analysis confirmed higher level of expression of GRP78 pro-
tein in both retinal ganglion cells and Müller cells after ONI.
Analysis using wild type and ATF6α / mice revealed that
deletion of ATF6α enhanced degeneration of retinal ganglion
cells, which was determined by the decreased number of
βIII tubulin positive cells in flat mounted retinas, 10 days af-
ter ONI. Furthermore, the expression of brain derived neu-
rotrophic factor, a neurotrophic factor critical for the sur-
vival of retinal ganglion cells, was lower in ATF6α / mice
than in wild type mice after ONI. These results suggest that
ATF6α may play a critical role for the survival of retinal
ganglion cells by facilitating the expression of neurotrophic
factor after ONI.06
2-O-22 P2 receptor dysfunction
causes glaucomatous optic neuropathy
Youichi Shinozaki 1, Akiko Takeda 1, Kenji Kashiwagi 2,
Schuichi Koizumi 1
1Dept. Neuropharmacol., Interdiscip. Grad. Sch. Med., Univ. Yamanashi, 2Dept.
Ophthalmol. Interdiscp. Grad. Sch. Med., Yamanashi Univ.
The glaucoma is an optic neuropathy characterized by pro-
gressive degeneration of retinal ganglion cells (RGCs) and it
is the first cause of leading blindness in Japan. The highest
risk of glaucoma is an increased intraocular pressure (IOP).
Accordingly, understanding the mechanism of IOP control is
essential to understand how optic neuropathy is triggered in
glaucoma. Here, we demonstrate that activation of P2Y6 re-
ceptor reduces IOP and its dysfunction increases IOP. Topi-
cal application of P2Y6 receptor agonist on wild type mice re-
duced IOP. In situ hybridization and immunohistochemistry
have revealed that P2Y6 receptor is expressed in ciliary
body, an organ essential for production of aqueous humor
(AH). P2Y6 receptor knockout (P2Y6KO) mouse showed an in-
crease in IOP and increased/reduced AH production/drain-
ing. In addition to the IOP level, P2Y6KO mouse showed age
dependent thinning of ganglion cell and inner plexiform lay-
ers observed with optical coherence tomography. Further-
more, the number of RGCs decreased in an age dependent
fashion in this mouse which was restored by daily application
of IOP lowering reagent. Taken together, we found that
P2Y6 receptor is essential for IOP regulation and its dysfunc-
tion causes glaucomatous optic neuropathy.
2-O-24 A dibenzoylmethane
derivative inhibits lipopolysaccharide
induced NO production
Katsura Takano 1, Kumiko Sugita 1, Natsumi Ishida 1,
Mitsuaki Moriyama 1, Satoshi Hibino 2,
Tominari Choshi 2, Rika Murakami 3,
Masashi Yamada 4, Hiroto Suzuki 4, Osamu Hori 5,
Yoichi Nakamura 1
1 Lab. Integ. Physiol. Vet. Sci., Osaka Pref. Univ., 2 Faculty Pharm. Pharmaceu.
Sci., Fukuyama Univ., 3Meiji Co., 4 Taiho Pharmaceu. Co., 5 Kanazawa Univ. Grad.
Sch. Med. Sci.
Activation of glia has been observed in various neurodegen-
erative diseases. Excessive production of NO, as a conse-
quence of increased inducible NO synthase (iNOS) in glia,
contributes to the neurodegeneration. The enhancement of
intracellular stresses such as oxidative stress and ER stress
has been also implicated in several neurodegenerative disor-
ders. During a search for compounds that regulate ER stress,
a dibenzoylmethane derivative, 2,2’ dimethoxydibenzoyl-
methane (DBM 14 26) was identified as a novel neuroprotec-
tive agent. In this study, we found that DBM 14 26 inhibited
lipopolysaccharide (LPS) induced iNOS expression and NO
production in cultured astrocytes. DBM 14 26 suppressed
LPS stimulated NF κB activation in astrocytes. Further ex-
amination revealed that DBM 14 26 inhibited LPS induced
iNOS expression and NO production also in mouse microglial
cell line BV 2. DBM 14 26 did not suppress LPS increased
TNF αmRNA expression, but suppressed LPS induced IL 1
βmRNA expression in BV 2 cells. These results indicate that
DBM 14 26 suppresses glial activation. Regulation of glial
function by DBM 14 26 could be a therapeutic candidate for
the treatment of neurodegenerative diseases.S12-O-23 Attenuation of fluid
percussion injury induced brain edema
by BQ788, an endothelin ETB receptor
antagonist, in mice
Shotaro Michinaga, Akimasa Kimura,
Shunichi Hatanaka, Shizuho Minami, Yutaka Koyama
Dept. Pharmacol, Osaka ohtani Univ.
Brain edema is a fatal condition observed after head banging
by traffic accidents or sports. However, development of anti
edema drugs has not been advanced for decades. Endothelins
(ETs) are involved in several pathogenic states after brain in-
sults. Thus, we examined the effects of ETB receptor antago-
nist on brain edema after fluid percussion injury (FPI) in
mice. Skull of mouse left hemisphere was carved at 3 mm in
diameter and hydraulic impact was given in the range of 1.2
to 1.4 atmosphere. Brain edema was determined by water
content and permeability of microvessels was evaluated by
extravasation of Evans blue. ET 1 levels were examined by
real time PCR and ELISA. Activation of astroglia was evalu-
ated by immunohistochemical observation for GFAP. BQ788,
an ETB receptor antagonist (15 nmol/day) was repeatedly ad-
ministrated into lateral cerebroventricle from 2 to 5 days af-
ter FPI. The increases of brain ET 1 were observed after
FPI. BQ788 attenuated FPI induced increase of water con-
tent and extravasation of Evans blue. FPI induced activation
of astroglia was also reversed by BQ788. These results sug-
gest that ETB antagonist ameliorates brain edema by improv-
ing the increased permeability of brain microvessels.
2-O-25 Neuroprotective effect ofT
type calcium channel activator, SAK3 on
the transient brain ischemia.
Jing Xu, Yasushi Yabuki, Kohji Fukunaga
Dep. Pharmacol, Graduate School of Pharmaceutical Sciences, Tohoku Unive.
A novel Alzheimer disease drug candidate, ST101 improves
memory deficits via promoting acetylcholine (ACh) release in
the hippocampus (Yamamoto et al., J Pharmacol Sci. 2013 ;
121 : 212 226). Recently, we successfully developed ST101 de-
rivatives, SAK3. Here, we addressed whether SAK3 has neu-
roprotective effects against transient brain ischemia. From
24 hours after 20 min bilateral common carotid artery occlu-
sion (BCCAO), mice (C57BL6) were administrated with SAK3
(0.1, 0.5 or 1 mg/kg, p.o.) once a day for 2 weeks. SAK3 im-
proved the memory related behavioral deficits following
BCCAO. SAK3 prevented the BCCAO induced neuronal cell
death in the hippocampal CA1 region. Notably, the acute SAK
3 administration enhances protein kinase B (Akt) phospho-
rylation levels in the hippocampus in naive and BCCAO mice.
Moreover, SAK3 enhanced Akt phosphorylation levels were
completely abolished by nicotinic ACh receptor inhibitors,
but not muscarinic M1 receptor inhibitor. Taken together,
SAK3 elicits a neuroprotective effect against transient brain
ischemia via nicotinic ACh receptor stimulation, thereby im-
proving hippocampus dependent memory deficits.07
2-O-26 The efficacy and safety of a
laser thrombolytic system in animal
thrombosis models
Yuji Matsumoto 1, Kazuya Hokamura 1,
Daisuke Yamashita 2, Yoshiyuki Shimizu 2,
Youhei Takata 2, Tsuyoshi Kosugi 3,
Yoshinori Tamaoki 4, Toshiyuki Kawashima 4,
Yutaka Yamashita 2, Hiroyuki Okada 2,3,
Teiji Nakayama 5, Kazuo Umemura 1
1Dep. Pharmacol., Hamamatsu Univ. Sch. Med., 2 Cent. Res. Lab., Hamamatsu
Photonics K.K., 3Development Bureau, Hamamatsu Photonics K.K., 4 Power Laser
Dev. Sec. R＆D Group, Hamamatsu Photonics K.K., 5Dep. Neurosurg.,
Hamamatsu Medical Center
For treating acute cerebral infarction, we developed a laser throm-
bolysis system with the second harmonic generation of microsecond
Nd : YAG laser, and investigated its effectiveness, safety and mecha-
nisms in animal thrombosis models. The dynamics of laser induced
thrombolysis in a gelatin phantom model was investigated with a
high speed camera. The observation revealed that laser irradiation
generated a bubble in the gelatin phantom. In vivo thrombolytic effi-
cacy was investigated using animal thrombosis models. Thrombi in
the vena cava inferior of rats or in the carotid artery of rabbits were
induced by an application of ferric chloride (FeCl3). Laser irradia-
tion was then carried out through an optical fiber inserted from the
femoral vein or artery. Laser irradiation induced significant throm-
bolysis in the rat thrombosis model. Laser irradiation also resulted
in recanalization in the rabbit thrombosis model. One day after the
recanalization, neurological disorders, cerebral ischemia and cere-
bral hemorrhage were not observed. No vascular endothelial dam-
age evaluated by Evans blue staining after laser irradiation was ob-
served. The irradiation of the pulsed green laser can induce bubbles
that fragment thrombi without vessel and brain damage.
2-O-28 Analysis of the production
profile and the role of leukotriene B4 in
pathological progression of intracerebral
hemorrhage in mice
Masanori Hijioka 1,2, Junpei Anan 1, Yuki Kurauchi 1,
Akinori Hisatsune 3,4, Takahiro Seki 1, Tomoaki Koga 5,
Takehiko Yokomizo 5, Takao Shimizu 6,
Hiroshi Katsuki 1
1Dept. Chemico Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ., 2 JSPS
Research Fellow, 3 Priority Organization for Innovation and Excellence, Kumamoto
Univ., 4 Program for Leading Grad. Sch. HIGO Program, Kumamoto Univ., 5Dept.
Biochem., Juntendo Univ. Sch. Med., 6Dept. Lipid Signal. Proj., Res. Inst., Natl.
Cent. Global Health＆Med.
Intracerebral hemorrhage (ICH) is a devastating neurological disorder
caused by the formation of hematoma in the brain parenchyma. Neutro-
phil is thought to be detrimental for ICH pathogenesis, and recent re-
ports showed that neutrophil infiltration into hematoma caused axonal
degeneration. Here we focused on leukotriene B4 (LTB4) as a potent che-
motactic factor. Our hypothesis is that LTB4 induced chemotaxis of
neutrophils exacerbates ICH pathology. After ICH induction by collage-
nase injection into the striatum of C57BL/6 mice, we found that LTB4
content and mRNA level of 5 lipoxygenase (5 LOX), the rate limiting
enzyme of LTB4 biosynthesis, were increased in the brain. A 5 LOX in-
hibitor zileuton (3 or 10 mg/kg, i.v.) reduced the number of neutrophils
in hematoma and ameliorated neurological dysfunction of mice. LTB4 is
known to bind to high affinity receptor BLT1 that mediates neutrophil
chemotaxis, and we found that BLT1 mRNA level was increased in ICH
brain, which corresponded to neutrophil infiltration. Moreover, BLT1
deficient mice showed milder motor dysfunction after ICH induction
than wild type mice. Overall, our results suggest that LTB4 BLT1 axis
can be a novel target of ICH therapy.S12-O-27 Recombinant tissue type
plasminogen activator enhances blood
brain barrier permeability during
cerebral ischemia through vascular
endothelial growth factor in mice
Yasuhiro Suzuki 1,2, Nobuo Nagai 3,
Kasumi Yamakawa 2, Yoshinori Muranaka 4,
Kazuya Hokamura 5, Kazuo Umemura 2
1 Sch. Pharmaceut., Ohu Univ., 2Dept. Pharmacol., Hamamatsu Univ. Sch. Med.,,
3Dept. Animal Biosci., Nagahama Inst. Bio Sci. Tech.,, 4Ultrastructure Lab., Res.
Equip. Cetr., Hamamatsu Univ. Sch. Med.,, 5Dept. Med. Ed. Hamamatsu Univ.
Sch. Med.,
Recombinant tissue type plasminogen activator (rt PA) modu-
lates cerebrovascular permeability and exacerbates brain in-
jury in ischemic stroke, but its mechanisms remain unclear. We
studied the involvement of vascular endothelial growth factor
(VEGF) in the increase of blood brain barrier (BBB) permeabil-
ity potentiated by rt PA after ischemic stroke in vitro and in
vivo. BBB permeability following permanent ligation of the mid-
dle cerebral artery (MCA) occlusion in mice was determined by
Evans blue leakage. VEGF protein levels in cultured endothelial
cells increased to 1.2±0.24 fold after 4 hours OGD insult fol-
lowed by 2 hours normoxia (n=6), which was enhanced by rt
PA treatment. rt PA treatment at 4 hours after MCA occlusion
induced a transient increase in BBB permeability after ischemic
stroke in mice, which was suppressed by antagonists of SU1498,
a selective inhibitor of VEGF receptor 2 (VEGFR 2) kinase, in a
dose dependent manner. These findings indicate that rt PA in-
creased BBB permeability via induction of VEGF. Therefore,
inhibition of VEGF induction may have beneficial effects after
thrombolytic therapy with rt PA treatment after stroke.
2-O-29 Tumor cell migration is
regulated by PRIP mediated
phosphatidylinositol turnover
Satoshi Asano, Takashi Kanematsu
Dept. Cell. Mol. Pharmacol., Hiroshima Univ. Inst. Biomed. Health Sci.
Cell migration is regulated by a phosphoinositide (PI) metabo-
lism. Here, we examined whether phospholipase C (PLC) re-
lated catalytically inactive protein (PRIP), a protein associat-
ing with PI(4,5)P2, regulates cell migration. PRIP deficient
embryonic fibroblasts (PRIP KO MEFs) showed an increase
in cell migration, which was significantly attenuated by over-
expression of PH domain of PRIP (PRIP PH) but not a PI(4,5)
P2 unbound mutant. The enhancement was inhibited by addi-
tion of a phosphoinositide 3 kinase (PI3K) inhibitor but not a
PLC inhibitor. PDGF induced production of PI(3,4,5)P3 in the
plasma membrane was increased in PRIP DKO MEFs with
the enhanced reduction of PI(4,5)P2 compared with wild type.
PI3K binding to and degradation of PI(4,5)P2 were signifi-
cantly inhibited by PRIP PH. Moreover, PRIP gene expres-
sion in MCF 7, a mutant breast cancer cell line constitutively
upregulating PI3K signaling, caused significant suppression
of cell migration. Collectively, these results demonstrated a
novel tumor migration suppressor activity of PRIP through
the regulation of PI(4,5)P2 metabolism.08
2-O-30 Transcriptional suppression
of HER2 by the inhibition of Ca2+
activated Cl channel,ANO1 in breast
cancer cells
Susumu Ohya, Sayo Matsuba, Takahiro Inoue,
Yurika Nakazono, Mayu Fujimoto
Dept. Pharmacol., Kyoto Pharmaceut. Univ.
Overexpression of Ca2+ activated Cl channel ANO1/TMEM
16A contributes to tumorigenesis and metastasis in several
carcinomas including breast cancer. The RNAi mediated
and pharmacological blockade of ANO1 suppressed breast
cancer cell viability. The human epidermal growth factor re-
ceptor 2 (HER2) is overexpressed in about 30% of patients
with breast cancer, and anti HER2 monoclonal antibodies
such as trastuzumab are emerged as the treatment of metas-
tatic breast cancer. In the present study, we examined the ef-
fect of ANO1 inhibition on the expression levels of HER2 in
the human breast cancer cell line YMB 1. The pharmacologi-
cal blockade with T16inh A01 significantly prevented ANO1
transcription. Similarly, the RNAi mediated blockade of
ANO1 prevented it. The insulin like growth factor (IGF)
binding protein 5 (IGFBP5) plays a role in breast cancer me-
tastasis. In gastrointestinal stromal tumors, ANO1 expression
is negatively correlated with IGFBP5 one. In YMB 1 cells,
the blockade of ANO1 did not affect the expression level of
IGFBP5. These indicate that ANO1 inhibitors have potential
for use in the HER2 positive, aggressive breast cancer ther-
apy.
2-O-32 Characterization of mast cells
in tumor
Arisa Yamazaki, Tatsuro Nakamura,
Takahisa Murata
Dept. of Animal radiology, Grad. Sch. of Agri.＆ Life Sci., The Univ. of Tokyo
Mast cells (MCs) are generally divided into two types, con-
nective tissue type mast cells (CTMCs) and mucosal type
mast cells (MMCs). Each type of MCs exerts its unique func-
tions secreting a variety of proteases and cytokines. Several
studies have reported that MCs reside in various types of tu-
mors and influence their malignancies. However, there are
few reports focusing the phenotype of tumor associated MCs.
We here assessed the property of MCs infiltrated in lewis
lung carcinoma (LLC) implanted on mice. Three kinds of
MCs specific dye staining, Saflanin O (SaO), Chloroacetate
esterase (CAE) and Toluidine Blue (TB), were utilized to dis-
tinguish CTMCs and MMCs in normal stomach tissue and
LLC. In stomach, CTMCs were positively stained by all the
stainings while MMCs were detected only by CAE. In tumor,
MCs resided in the stromal site and were positively stained
by CAE and TB, but not SaO. Immnohistochemical staining
revealed that stromal MCs in LLC expressed both CTMCs
specific and MMCs specific proteases, MCPT1 and MCPT5.
In addition, these MCs also expressed pro tumorigenic cy-
tokines such as TNF α and anti tumorigenic cytokines such
as IL 10. These results imply that stromal MCs in LLC may
possess distinct phenotype from both CTMCs and MMCs.S12-O-31 Upregulates of miR 195
expression inactivatesWnt/β catenin
signaling pathway in non basal type of
TNBC
Kanji Furuya 1, Akiko Sasaki 1, Yuko Tsunoda 2,
Mayumi Tsuji 1, Yuko Udaka 1, Hideto Oyamada 1,
Hiromichi Tsuchiya 1, Kentaro Iijima 1, Katsuji Oguchi 1
1Dept. Pharmacol., Showa Univ. Sch. Med., 2 Breast Center, Kameda Medical
center
Triple negative breast cancer (TNBC), which does not show
hormone sensitivity, is a poor prognosis disease without an
established target treatment, so that establishing a therapeu-
tic target for each subtype is desired. MicroRNA (miRNA), a
non cording RNA 19 25 nucleotide longs in length, is known
to be involved in regulating gene expression. Especially pre-
vious study suggested that downregulates miR 195 has been
observed in various type of cancers, and miR 195 is a poten-
tial diagnostic and therapeutic target for breast cancer. Addi-
tionally the Wnt/β catenin signaling pathway is activated
and associated with metastasis in TNBC.
We reported that eribulin upregulates miR 195 expression
and downregulates Wnt3a expression in non basal type of
TNBC. Then, this study suggest that upregulates of miR 195
expression inactivates Wnt/β catenin signaling pathway and
induce apoptosis in non basal type of TNBC.
Therefore, we propose that miR 195 is able to become thera-
peutic target in non basal type of TNBC.
2-O-33 Identification and
crystallographic analysis of a small
molecule selective SIRT2 inhibitor, and
its antitumor activity
Akihiro Ito 1,2, Norio Kudo 3, Akiko Nakata 1,
Satoko Maeda 2, Minoru Yoshida 1,2,3,4
1 Chem. Genet., RIKEN, 2Chem. Genomic., RIKEN CSRS, 3 Seed Cpd. Drug Disc.,
RIKEN CSRS, 4CREST, AMED
SIRT2 is a member of the Sirtuin family and possesses NAD
dependent lysine deacetylase activity. Recent studies have
implicated SIRT2 in the carcinogenesis of various cancers in-
cluding leukemia. We found that SIRT2 promotes cancer cell
migration by deacetylating cortactin, an actin binding pro-
tein involved in cancer metastasis. Thus, SIRT2 is considered
an attractive target for cancer therapy. In this regard, we
screened a large number of compounds from the RIKEN
NPDepo chemical library for small molecules inhibiting
SIRT2, and identified a promising hit compound with an IC50
value of submicromolar concentration. X ray crystal-
lographic analysis revealed its unique mechanism of selective
SIRT2 inhibition. This compound creates a hydrophobic cav-
ity behind the substrate binding pocket by induced fitting,
thereby causing conformational changes in the Zn binding
small domain and exploiting this newly created binding
pocket. Since our compound induced apoptosis in human pro-
myelocytic leukemia HL60 cells and decreased cell migra-
tion, it may serve as not only a useful tool for elucidating
roles of SIRT2 in various biological systems but also as a seed
compound for drug development.09
2-O-34 Sepiapterin reductase
knockout mice suffered from unstable
hypertension and serious priapism
Chiho Sumi Ichinose, Yui Suganuma, Taiki Kano,
Noriko Ihira, Kazuhisa Ikemoto, Kazunao Kondo
Dept. Pharmacol., Sch. Med., Fujita Health Univ.
(6R) L erythro 5,6,7,8 Tetrahydrobiopterin (BH4) is an es-
sential cofactor for three aromatic amino acid hydroxylases
and all types of nitric oxide (NO) synthase. In this study, we
analyzed cardiovascular function of the mice carrying dis-
rupted sepiapterin reductase gene (Spr / ), which catalysis
the final step of BH4 biosynthesis. Spr / mice suffered from
unstable hypertension and bradycardia after weaning, and
male mutant mice showed serious priapism at the age of 4
months. Biopterin and monoamine content were remark-
ably reduced in the examined tissue, including aorta. Aortic
ring of Spr / mice was supersensitive to phenylephrine, and
relaxation response to acetylcholine decreased. Spectral
analysis of electro cardiogram of Spr / mice suggested
higher tonic input of sympathetic nerve than that of wild type
ones. These results suggested that unstable hypertension of
Spr / mice would be caused by abnormal compensatory re-
flex of autonomic nervous system and insufficient vascular
relaxation due to impairment of NO production.
2-O-36 Effects of diuretics and SGLT2
inhibitor on blood pressure in metabolic
syndrome rats
Akira Nishiyama, Wararat Kittikulsut,
Yoshihide Fujisawa, Hirofumi Hitomi,
Daisuke Nakano, Asadur Rahman
Dept. Pharmacol., Kagawa Univ. Sch. Med.
We investigated whether diuretics (hydrochlorothiazide+fu-
rosemide) impact on the effects of a sodium dependent glu-
cose co transporter 2 (SGLT2) inhibitor on glucose metabo-
lism and blood pressure in metabolic syndrome SHR/
NDmcr cp(+/+) rats (SHRcp). SHRcp developed non dipper
type hypertension and insulin resistance. Compared with ve-
hicle treated animals, luseogliflozin (10 mg/kg/day) treated
rats showed an approximately 4000 fold increase in urinary
excretion of glucose and improved glucose metabolism.
Luseogliflozin also significantly decreased blood pressure
and turned the circadian rhythm of blood pressure from a
non dipper to dipper pattern, which were associated with a
significant increase in urinary excretion of sodium. Addition
of diuretics (hydrochlorothiazide ; 10 mg/kg/day+ fu-
rosemide ; 5 mg/kg/day) did not influence luseogliflozin in-
duced improvement of glucose metabolism and circadian
rhythm of blood pressure in SHRcp. These data suggest that
a SGLT2 inhibitor elicits its beneficial effects on glucose me-
tabolism and hypertension in subjects with metabolic syn-
drome undergoing treatment with diuretics.S12-O-35 Contribution of renal nervous
activity to the development of
renovascular hypertension in rats
Yoshihide Fujisawa 1, Daisuke Nakano 2,
Akira Nishiyama 2
1 Life Science Research Center, Kagawa Univ., 2Dept. Pharmacol., Faculty of
Medicine, Kagawa Univ.
Objective : Clinical studies have indicated that renal dener-
vation (RDN) suppresses sympathetic overactivity in hyper-
tensive patients, suggesting that afferent renal nerve activity
(ARNA) enhances sympathetic outflow via the central nerv-
ous system. To investigate the role of ARNA in the patho-
physiology of renovascular hypertension, we examined the ef-
fect of RDN on blood pressure (BP) and urinary norepineph-
rine in two kidney, one clip (2K1C) Goldblatt rats. Male Wis-
tar Kyoto rats were divided into three groups : sham (n=4),
2K1C (n=8) and 2K1C with RDN (n=8). Under anesthesia, all
rats were implanted with a telemetry device for measure-
ment of BP.Results : BP was initially increased in a similar
fashion in both 2K1C and 2K1C with RDN groups. However,
after 2 weeks later, the elevation of BP was gradually attenu-
ated by RDN. There was no change in heart rate in any group
throughout the experiment. Urinary norepinephrine excre-
tion was significantly increased in the 2K1C compared with
sham group rats. By contrast, urinary norepinephrine excre-
tion remained at sham group levels in the 2K1C with RDN
group. Conclusions : These data support that the contribu-
tion of ARNA to the development phase of renovascular hy-
pertension is partial at least.
2-O-37 Inhibition of excessive cell
proliferation by Ca2+ sensing receptor
antagonists in idiopathic pulmonary
arterial hypertension
Aya Yamamura, Satomi Yagi, Sayo Suzumura,
Naoki Ohara, Kikuo Tsukamoto
Dept. Pharm., Col. Pharm., Kinjo Gakuin Univ.
Idiopathic pulmonary arterial hypertension (IPAH) is a rare
and progressive disease of unknown pathogenesis. Vascular
remodeling due to excessive cell proliferation of pulmonary
arterial smooth muscle cells (PASMCs) is a critical patho-
genic event. The cell proliferation rate of PASMCs from
IPAH patients was much higher (1.5 fold) than that of
PASMCs from normal subjects and patients with chronic
thromboembolic pulmonary hypertension (CTEPH). Treat-
ment with NPS2143, an antagonist of Ca2+ sensing receptor
(CaSR), clearly suppressed the cell proliferation in a concen-
tration dependent manner (IC50=2.64 μM) in IPAH PASMCs,
but not in normal and CTEPH PASMCs. Another CaSR an-
tagonist, Calhex 231, which is structurally unrelated to NPS
2143, also concentration dependently inhibited the excessive
cell proliferation of IPAH PASMCs (IC50=1.89 μM). In con-
trast, R568, an activator of CaSR, significantly facilitated the
cell proliferation of IPAH PASMCs (EC50=0.33 μM). These
results reveal that the excessive cell proliferation of
PASMCs was modulated by the activity of CaSR, showing us
that CaSR antagonists are useful for a novel therapeutic ap-
proach for pulmonary arterial hypertension.10
3-O-01 Comparison of genetically
encoded fluorescent Ca2+ indicators for
detecting neuronal action potentials by
two photon imaging
Masamichi Ohkura 1, Borbala Podor 2, Yi ling Hu 2,
Roger Croll 2, Alan Fine 2, Junichi Nakai 1
1 Saitama Univ. Brain Sci. Inst., 2Dept. Physiol. Biophys., Dalhousie Univ.
Monitoring Ca2+ transients associated with neuronal activity
has yielded important insights into neural physiology. Geneti-
cally encoded Ca2+ indicators (GECIs) offer conspicuous po-
tential advantages for this purpose, including exquisite tar-
geting. While the catalog of available GECIs is steadily grow-
ing, many newly developed indicators that appear promising
in vitro or in model cells have performed less well in mam-
malian neurons in organized brain under two photon excita-
tion for improved depth penetration. We have, therefore,
evaluated the performance of GECIs from two of the most
promising families of indicators, G CaMPs [Nat. Biotechnol.
19, 137 (2001)] and GECOs [Science 333, 1888 (2011)], for moni-
toring action potentials in rat brain. After optimizing excita-
tion wavelengths, we monitored fluorescence signals associ-
ated with increasing numbers of action potentials evoked by
current injection in CA1 pyramidal neurons in rat organo-
typic hippocampal slices. Here we demonstrate that some
GECIs, particularly Green GECO1.2, GCaMP6f, and G CaMP
7, were able to detect single action potentials with high reli-
ability. By virtue of greatest sensitivity and fast kinetics, G
CaMP7 was the best among the tested GECIs.
3-O-03 New screening system for
selective modulators of K2P channels
using recombinant cell lines dying upon
single action potential
Keisuke Kawasaki, Masato Fujii, Yoshiaki Suzuki,
Hisao Yamamura, Yuji Imaizumi
Dept. Mol.＆ Cell. Pharmacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ.,
Two pore domain potassium (K2P) channels show a broad ex-
pression distribution and act as key molecules in the regula-
tion of cellular functions in a variety of cell types. TREK 1
channel, a member of K2P channels, distributes in the central
nervous system, and has been suggested as a potential thera-
peutic target of depression and analgesia. Here, we report a
novel screening system for K2P channel modulators by use of
MTT assay and a model cell line, in which mutated Na+ chan-
nels with slow inactivation (mutated Nav1.5) and inward rec-
tifier K+ channels (Kir2.1) were co expressed. In this model
cells, single electrical stimulation (ES) induced a prolonged
action potential followed by cell death. When TREK 1 chan-
nel or other K2P channels was additionally expressed in this
model cells, the action potential was shortened and cell death
was suppressed. Cell death by ES recovered in the presence
of TREK 1 blocker, such as trimethylamine. The efficacy of
TREK 1 channel opener was examined by measuring the de-
crease in cell death in the presence of trimethylamine at a
certain concentration. These results suggest the usefulness of
this system for screening of modulators of K2P channels.S13-O-02 Structural analyses of MFS
type multidrug resistance transporters
using the research framework of PDIS
Mikio Tanabe 1,2
1 SBRC, IMSS, KEK, 2HALOmem, MLU Halle
Multidrug resistance is a major obstacle to the successful
treatment of infectious diseases, and it is often mediated by
the Multidrug resistance transporters (MDRs) that recognize
and export a variety of chemically different compounds. The
major facilitator superfamily (MFS) type MDR is ubiqui-
tously expressed throughout the bacterial kingdom, form the
largest transporter families in the membrane. Although
MFS MDRs have been investigated for long time, drug rec-
ognition and its transport mechanism are still enigmatic. To
understand the efflux mechanism by them, we try to obtain a
multiple states of MFS MDR’s structure. For this study, I
utilize expertise within a structural framework programme
Platform for Drug Discovery, Informatics, and Structural
Life Science (PDIS) that was initiated by the support of
MEXT in 2012. PDIS started with a number of scientists who
had varying expertise, and it aimed to become an important
structural life science research infrastructure supporting po-
tential development of medicine, pharmacology as well as im-
portant basic science. I access cutting edge techonology in
PDIS to overcome technical difficulties. I will encourage you
to make use of PDIS by giving my examples.
3-O-04 The role of actomyosin
contraction on actin filament turnover
revealed by using new easy to use
Single Molecule Speckle (eSiMS)
microscopy
Sawako Yamashiro 1, Soichiro Tanaka 2,
Naoki Watanabe 1,2
1Grad. Sch. of Biostudies, Kyoto Univ., 2Dept. of Pharmacol., Kyoto Univ. Fac. of
Med.
Single molecule imaging is a powerful tool to elucidate the
rapid response of molecules to pharmacological treatments.
We recently developed electroporation based Single Mole-
cule Speckle (eSiMS) microscopy, an easy to use live cell
fluorescent single molecule technique with high spatiotempo-
ral resolution (Yamashiro et al. MBoC 25, 2014). Here we re-
visited the role of actomyosin contraction on actin turnover
in fish keratocytes by using eSiMS microscopy. A previous
study employing quantitative fluorescent speckle microscopy
(qFSM) reported that myosin contractility enhanced actin
disassembly in keratocytes (Wilson et al., Nature 465, 2010).
However, a concern over the accuracy of the qFSM analysis
in the system is remained. In this study, we performed time
resolved analysis of the effect of a myosin II ATPase inhibi-
tor, blebbistatin, on actin filament turnover. Compared to Dy-
Light labeled actin speckle regression kinetics before the
blebbistatin treatment, actin disassembly was enhanced 2 3
min after adding blebbistatin. Thus, our results indicate that
actomyosin contraction stabilized on actin filaments in kera-
tocytes, contrary to the previous qFSM study.11
3-O-05 Observation of salivary
glands in open aqueous solution by
atmospheric scanning electron
microscopy
Toshiko Yamazawa 1, Naotoshi Nakamura 2, Mari Sato 3,
Chikara Sato 3
1Dept Mol. Physiol., Jikei Univ. Sch. Med., 2 RIKEN Quantitative Biology Center,
3 Biomed. Res. Inst., AIST
Major salivary glands secrete serous, mucous or mixed saliva
via the proper main excretory ducts connecting the glandular
bodies with the oral cavity. The hallmark characteristic of
Sjögren’s syndrome is diminished secretory production from
the primary exocrine gland and the lacrimal or salivary
glands resulting in symptoms of dry eye and mouth. How-
ever, the mechanism underlying this disease remains poorly
understood. We analyze the cell morphology of the salivary
glands using an atmospheric scanning electron microscope
(ASEM). In the ASEM, wet tissues are placed on a silicon ni-
tride film window in the base of an open sample dish, im-
mersed in radical scavenger D glucose solution, and a 2 to
3 μm specimen thickness from the film was directly ob-
served from below by an inverted SEM. Thus, the time con-
suming pretreatments generally required for biological sam-
ples to withstand the vacuum of a standard electron micro-
scope are avoided. The secretion granules in salivary glands
were fixed, stained with phosphotungstic acid and visualized
in aqueous liquid using the ASEM. The results indicate that
the ASEM has a potential that can be a new method of detect-
ing an abnormality of the secretory granules of Sjögren’s syn-
drome.
3-O-07 Increased neuronal
excitability inAMPA receptor
palmitoylation deficient mice
Mariko Yamashita 1, Hiroyuki Okuno 2, Manabu Abe 3,
Maya Yamazaki 3, Rie Natsume 3, Kenji Sakimura 3,
Mikio Hoshino 1, Masayoshi Mishina 4,5,
Takashi Hayashi 1,5
1Dept. of Biochem. and Cell. Biol., NIN, NCNP, 2MIC, Grad. Sch. Med., Kyoto
Univ., 3Dept. Cell Neurobiol., Brain Res. Inst., Niigata Univ., 4 Brain Sci. Lab.,
Res. Org. Sci. and Tech., Ritsumeikan Univ., 5Dept. Mol. Neurobiol. and
Pharmacol., Grad. Sch. Med., Univ. Tokyo
Glutamate is the major excitatory neurotransmitter in the mam-
malian central nervous system. AMPA type glutamate receptors
(AMPAR) play crucial roles in the regulation of excitatory synap-
tic function. We have previously shown that post translational
palmitoylation of AMPAR regulates its postsynaptic trafficking in
cultured cortical neurons. Palmitoylation is a labile and reversible
modification that regulates membrane localization of many pro-
teins.
In this study, we investigated whether the palmitoylation depend-
ent regulation of AMPAR trafficking affects excitatory inhibitory
(E/I) balance in the brain. To assess the E/I balance, we generated
AMPAR subunit GluA1 palmitoylation deficient mice (GluA1CS)
and induced epileptic seizures with pentylenetetrazole (PTZ). As a
result, GluA1CS exhibited more frequent generalized tonic clonic
seizures than wild type mice. In addition, GluA1CS showed
stronger induction of immediate early genes c Fos and Arc in the
hippocampus or the cerebral cortex 2 hours after stimulation.
Arc regulates postsynaptic AMPAR trafficking through its inter-
action with endocytic proteins. These results suggest that palmi-
toylation dependent regulation of AMPAR trafficking is impor-
tant for maintaining the E/I balance in the brain.S13-O-06 Histamine N
methyltransferase deficiency causes
abnormal sleep wake cycles and
aggressive behaviors
Fumito Naganuma 1, Takeo Yoshikawa 1,
Tadaho Nakamura 1, Ai Horigome 1, Yamato Miura 1,
Atsushi Yanai 1,2, Takatoshi Mochizuki 2,
Kazuhiko Yanai 1
1Dept. Pharmacol., Tohoku Univ. Grad Sch. Med, 2AIRIMAQ, kyushu Univ.
Brain histamine is involved in various physiological events as
a neurotransmitter. In addition, the dysfunction of histamin-
ergic neurotransmission was observed in the pathological
condition. Although neurotransmitter clearance plays impor-
tant roles in brain homeostasis, the mechanism of histamine
clearance remains almost unclear. Our previous studies using
histamine N methyltransferase (HNMT) deficient mice (KO)
showed the importance of HNMT for brain histamine inacti-
vation. In the present study, we evaluated the impact of
HNMT on mouse behaviors using KO. Most of KO was in-
jured, suggesting the high aggression in KO. Resident in-
truder test and aggressive biting behaviors test could con-
firm the increase of aggressive behaviors of KO. In addition,
we performed sleep analysis and elucidated that prolonged
waking time of KO in light period with extended sleep time
in dark period. These data demonstrated that HNMT might
be important for the regulation of aggression and normal
sleep wake cycles through the modulation of brain histamine
concentration.
3-O-08 Inhibition of GABA release by
serotonin through potassium channel in
the basal forebrain cholinergic neurons
of the rat
Takuma Nishijo, Toshihiko Momiyama
Dept. Pharmacol., Jikei Univ. Sch of Med.
A whole cell patch clamp study was carried out to elucidate
the modulatory roles of serotonin (5 HT) in the inhibitory
transmission onto cholinergic neurons in the basal forebrain
(BF) using slice preparations obtained from P12 19 rat brain.
BF cholinergic neurons were identified with Cy3 192IgG in-
jected into the lateral ventricles 3 7 prior to the experiments.
Pharmacologically isolated inhibitory postsynaptic currents
(IPSCs) were evoked by focal electrical stimulation. Bath ap-
plication of 5 HT inhibited the amplitude of the evoked
GABAergic IPSCs. A 5 HT1B receptor agonist, CP93129, also
suppressed the IPSC and a 5 HT1B receptor antagonist, NAS
181, antagonized the 5 HT induced inhibiton of IPSCs. 5 HT
reduced the frequency of spontaneous miniature IPSCs
(mIPSCs) without changing their amplitude distribution. In
the presence of potassium channel blocker, 4 AP, 5 HT had
no effect on the IPSCs amplitude. On the other hand, in the
presence of calcium channel blocker, ω conotoxin, ω aga-
toxin or SNX 482, 5 HT could still inhibit the IPSCs ampli-
tude. These results suggest that 5 HT inhibits GABA release
onto BF cholinergic neurons via 5 HT1B receptors affecting
potassium channels.12
3-O-09 Fast spiking GABAergic
neurons in the agranular insular cortex
from receive excitatory inputs the
piriform cortex
Kiyofumi Yamamoto, Noriaki Koshikawa,
Masayuki Kobayashi
Dept. Pharmacol., Nihon Univ. Sch. Dent.
The insular cortex (IC) plays a pivotal role in processing mul-
tiple sensory information. In spite of the accumulating knowl-
edge about the anatominal significance of the AI (agranular
IC) including nociceptive and olfactory information process-
ing, functional features of the local circuits in the AI has been
unknown. We performed laser scanning photostimulation
(LSPS) mapping using acute slices of the VGAT Venus trans-
genic rat, which is suitable for exploring neural connections
to comprehend the source of excitatory synaptic inputs to the
cell. Whole cell patch clamp recordings were obtained from
pyramidal (Pyr) and GABAergic fast spiking neurons (FSN).
Laser stimuli were applied to the AI in a grid pattern with 60
μm spacing (332 spots/slice). Both Pyr in layers III and V and
FSN in layer III showed synaptic responses around the cells.
In contrast, FSN in layer V received potent excitatory inputs
from deep layers of the ventrally adjacent cortex, suggesting
that the activities of FSN in layer V are driven by neurons in
the piriform and endopiriform cortices. The FSN in the AI
may play as a gate of excitatory inputs from the ventral part
of the cortex to the IC.
3-O-11 The effects of voluntary and
forced exercise on DCMmodel mice
Masami Sugihara 1, Ryo Kakigi 3, Takashi Murayama 2,
Takashi Miida 1, Takashi Sakurai 2, Sachio Morimoto 4,
Nagomi Kurebayashi 2
1Dept. Clin Lab Med., Juntendo Univ Sch. Med., 2Dept. Pharmacol., Juntendo
Univ Sch. Med., 3Dept. Physiol. (2), Juntendo Univ Sch. Med., 4Dept. Clin
Pharmacol, Fac Med Sci, Kyushu Univ.
Recent studies have demonstrated that exercise has benefi-
cial effects as therapy for heart failure (HF). However, ef-
fects of exercise on patients with inherited dilated cardio-
myopathy (DCM), one of major causes of HF, has not been es-
tablished because DCM is associated with high risk of sudden
death (SD) by lethal arrhythmia. A knock in mouse model of
inherited DCM (Tnnt2 ΔK210), which shows enlarged heart
and frequent SD with t1/2 of 70 days, is useful for investigat-
ing inherited DCM. We have found that voluntary exercise
with running wheel started at 1 month of age prolonged life
span of DCM mice and maintained better cardiac function. In
this study, we compared the effects of voluntary and forced
exercises on cardiac function by echocardiography, ECG, and
histological and biochemical analyses. Some differences were
found between effects of both exercises on muscular hy-
pertrophy and cardiac function in DCMmice.S13-O-10 Altered monoamine
dynamics and exploratory behavior in
Lrtm2 deficient mice
Misato Ichise 1, Kei ichi Katayama 2, Kazuto Sakoori 2,
Naoko Morimura 2, Minoru Hatayama 1,2, Jun Aruga 1,2
1Dept. Med. Phamacol., Nagasaki Univ. Sch. Med., 2 Lab. Behav. Dev. Disorder,
RIKEN BSI
Recent studies have shown critical roles of neural leucine
rich repeat containing transmembrane superfamily proteins
in health and disease. One of the member, Lrtm2, was
strongly detected in striatum, globus pallidus and substantia
nigra pars reticulata in mouse brain. To clarify its physi-
ological role, we generated Lrtm2 deficient mice and ana-
lyzed their phenotypes. In behavioral test battery, Lrtm2 de-
ficient mice exhibited abnormalities in exploratory behavior
whereas there were no clear deficits in the other behavioral
properties. We then examined monoamine contents in homo-
genates prepared from various brain parts using both 5
month old and 13 20 months old mice. The analysis showed
significant alterations of dopamine metabolites content and
serotonin turnover rate in striatum and other regions. Pre-
frontal cortex showed age dependent changes. These results
indicated that Lrtm2 is essential for the control of
monoamine dynamics and the higher brain function. Further
investigation on Lrtm2 molecular function is in progress to
clarify the molecular mechanism underlying Lrtm2 medi-
ated control of brain monoamines.
3-O-12 Pathological implication of
phosphorylation of β2a, a subunit of L
type calcium channel in heart
Wataru Otsuka, Shohei Kumagai, Kota Tonegawa,
Masanori Obana, Hiroyuki Nakayama, Yasushi Fujio
Lab. Clinic. Sci. Biomed., Osaka Grad. Sch. Pharm.
Backgrounds : L type calcium channel (LTCC) is a major
entrance for Ca2+ in cardiomyocytes (CM) and the expression
of auxiliary “β2a subunit” (β2a) is increased in heart failure. β
2a regulates open probability of LTCC and is phosphorylated
by CaMKII, which leads to activation of LTCC. We hypothe-
sized that phosphorylation of β2a initiates myocardial stress
and contributes to pathogenesis of heart failure.
Objective : To identify the functional role of β2a phospho-
rylation in CM.
Methods and Results : We generated cardiac specific trans-
genic mice which express β2a or mutant β2a that is not phos-
phorylated by CaMKII. Under physiological condition, mu-
tant β2a expressing mice (m Tg) showed similar phenotype
to those of β2a expressing mice (w Tg). To investigate the
phenotype under stressed condition, we administered phen-
ylephrine (PE) which mediates phosphorylation of β2a. As a
result, PE induced cardiac hypertrophy was attenuated in
m Tg compared to w Tg. Finally, we investigated the local-
ization of phosphorylated β2a (p β2a) and found p β2a local-
ized at caveolae in CM.
Conclusion : Our results indicate that promotion of β2a phos-
phorylation induces cardiac hypertrophy associated with the
activation of Ca2+ signaling at caveolae.13
3-O-13 GSK3β heterozygous
knockout is cardioprotective in familial
dilated cardiomyopathy mouse model
Rasha M.S.M. Mohamed 1,2, Sachio Morimoto 1,
Ibrahim A.A.E H. Islam 3, Masaki Arioka 1,
Tatsuya Yoshihara 1, Fumi Takahashi 4,
Toshiyuki Sasaguri 1
1Dept. Clin. Pharmacol., Grad. Sch. Med. Sci., Kyushu Univ., 2Dept. Clin.
Pharmacol., Fac. Med., Zagazig Univ., 3Dept. Pharmacol., Fac. Pharm., Zagazig
Univ., 4Global Med. Sci. Edu. Unit, Grad. Sch. Med. Sci., Kyushu Univ.
Aims Glycogen synthase kinase 3β (GSK3β) plays a central
role in both cardiac physiology and pathology. Herein we
want to clarify the role of GSK3β in familial dilated cardio-
myopathy.
Methods and resultsWe generated a mouse model carrying a
heterozygous knockout mutation of GSK3β (GSK3β +/ KO)
together with a ΔK210 knock in mutation in cardiac troponin
T (ΔK210 cTnT KI), which was proved to be one of the ge-
netic causes of familial dilated cardiomyopathy (DCM). GSK3
β +/ KO prevented the slow and rapid deterioration in left
ventricular systolic function accompanying heart failure
(HF) in DCM mice with heterozygous and homozygous ΔK210
cTnT KI mutations, respectively. GSK3β +/ KO also pre-
vented cardiac enlargement and myocardial fibrosis and
markedly reduced the expression of cardiac β myosin heavy
chain isoform, indicative of HF, in DCM mice with homozy-
gous ΔK210 cTnT KI mutation. Despite the beneficial effects
on myocardial function and remodeling, GSK3β +/ KO did
not extend the life span of these DCMmice.
Conclusion This study suggests that the inhibition of GSK3β
is cardioprotective, though not beneficial for survival, in fa-
milial DCM associated with ΔK210 cTnT mutation.
3-O-15 Celecoxib and its derivative
2,5 dimethylcelecoxib prevent pressure
induced left ventricular remodeling
through activation of GSK 3
Ai Fujita 1,2, Fumi Takahashi 1, Sachio Morimoto 1,
Toshiyuki Sasaguri 1
1Dept. Pharmacol., Kyushu Univ., 2Dept. Anesthesiol., Kyushu Univ.
Glycogen synthase kinase 3 (GSK 3) is a crucial regulator of
cardiac hypertrophy. We reported that celecoxib, a cyclooxy-
genase 2 (COX 2) selective inhibitor, and 2,5 dimethyl
(DM) celecoxib, a celecoxib derivative unable to inhibit
COX 2, showed therapeutic effects in dilated cardiomyopa-
thy mice by activating GSK 3. In the present study, we exam-
ined whether celecoxib and DM celecoxib could also improve
pressure induced cardiac remodeling. First, we compared
the effects of transverse aortic constriction (TAC) on the
hearts of wild type and GSK 3β hetero deficient (GSK 3β+/ )
mice. GSK 3β+/ mice showed more severe hypertrophic re-
sponse compared with wild type mice. Subsequently, we ex-
amined the effects of celecoxib and DM celecoxib on TAC
induced cardiac remodeling. Both compounds improved left
ventricular systolic function and prevented left ventricular
hypertrophy and fibrosis. They activated GSK 3 probably by
inhibiting Akt, suppressed the transcription activities of β
catenin and nuclear factor of activated T cells, and stimu-
lated autophagy by inhibiting mammalian target of rapamy-
cin. Therefore, celecoxib derivatives could be clinically use-
ful for the treatment of pressure induced heart diseases.S13-O-14 Knock in mouse model of
hypertrophic cardiomyopathy caused by
troponinT mutation
Cheng Kun Du 1, Dong Yun Zhan 1, Sachio Morimoto 2,
Kiyomasa Nishii 3, Reiko Minakami 2, Ming Fang Xie 2,
Hirotsugu Tsuchimochi 1, Qun Wei Lu 2,
Tsuyoshi Akiyama 1, Mikiyasu Shirai 1
1 Dept. of Cardiac Physiol., Natl. Cereb. Cardiovas. Ctr., Suita, Japan, 2 Fac. Med.
Sci., Kyushu Univ., Fukuoka, Japan, 3Natl. Defense Med. Coll., Saitama, Japan
We created knock in mice with a missense mutation S179F in
cardiac troponin T (cTnT), which had been found to be asso-
ciated with human hypertrophic cardiomyopathy (HCM).
The knock in mice suffered from sudden death frequently,
with significant displacement fibrosis, hypertrophy, and myo-
cyte disarray in myocardium. Echocardiography showed that
left ventricular (LV) end diastolic dimension was decreased
and interventricular septum thickness was increased, with no
significant changes in LV ejection fraction. Echocardiogra-
phy also showed a decrease in E/A ratio, and in vivo cardiac
catheter measurements showed an increase in LVdP/dtmin
with no significant changes in LVdP/dtmax. Further, we found
that cardiac myofilament Ca2+ sensitivity was increased,
while the expression of sarcoplasmic reticulum Ca2+ pump
(SERCA2a) and the phosphorylation of phospholamban were
decreased. These results suggest that the knock in mouse
model of HCM with S179F mutation in cTnT has severe LV
diastolic dysfunction probably due to a heightened myofila-
ment Ca2+ sensitivity, which is partially compensated by a
diminution of Ca2+ transient through SERCA2a downregula-
tion.(COI : No)
3-O-16 IGF 1 promotes epithelial
wound healing independently of the
IGF 1 receptor via angiotensin II
signaling
Hiroki Sakai 1, Kenji Matsuura 1, Takeshi Honda 1,
Teruo Nishida 2, Makoto Inui 1
1Dept. Pharmacol., Yamaguchi Univ. Grad. Sch. Med., 2Dept. Ophthalmol.,
Yamaguchi Univ. Grad. Sch. Med.
Trophic effects of sensory nerves and growth factors play
important roles in epithelial wound healing. We have now
shown that the combination of two tetrapeptides, SSSR and
FGLM NH2, derived from the C domain of IGF 1 and sub-
stance P (SP), respectively, promotes cutaneous wound heal-
ing in mice. Migration of human keratinocytes was also facili-
tated by SSSR at micromolar or nanomolar concentrations in
the absence or presence of FGLM NH2, respectively. Activa-
tion of the neurokinin type 1 receptor (NK1R), which was in-
duced by FGLM NH2 or by micromolar levels of SSSR, was
necessary for the effect of SSSR on cell migration. Identical
results were obtained with IGF 1 and SP instead of SSSR and
FGLM NH2. Furthermore, the promotion of keratinocyte mi-
gration by SSSR or IGF 1 did not require the IGF 1 receptor
but rather was mediated by signaling from angiotensin II
generated by angiotensin I converting enzyme in a manner
dependent on NK1R activation. The combination of SSSR and
FGLM NH2 did not promote wound healing in AT1a receptor
knockout mice. Our results provide new insight into the in-
teraction of sensory nerves and growth factors in wound
healing as well as a foundation for a potential new peptide
based treatment of skin wounds.14
3-O-17 Vascular endothelial growth
factor receptor 1 (VEGFR1) tyrosine
kinase signaling facilitates granulation
tissue formation with recruitment of
VEGFR1+ cells from bone marrow.
Keiichi Park 1, Hideki Amano 1, Yoshiya Ito 2,
Shinya Kashiwagi 3, Akira Takeda 3,
Masabumi Shibuya 4, Masataka Majima 1
1Dept. Pharmacol., Kitasato Univ. Sch. Med., 2Dept. Surg., Kitasato Univ. Sch.
Med., 3Dept. Plast and Reconstr., Kitasato Univ. Sch. Med., 4Gakubunkan Inst.
Dept. Pharmacol., Jobu Univ.
Vascular endothelial growth factor (VEGF) A binds to VEGF
receptor 1 (VEGFR1) and induces wound healing through the
receptor’s tyrosine kinase (TK) domain ; however, the precise
mechanism is not well understood. We investigated the role of
VEGFR1 signaling in granulation tissue formation using a
sponge implantation model. Compared to control mice, granu-
lation tissue formation was significantly suppressed in mice
treated with an anti VEGF A neutralizing antibody. VEGFR1
TK knockout (TK / ) mice exhibited suppressed granulation
tissue formation. The accumulation of VEGFR1+ cells in granu-
lation tissue was suppressed in TK / mice in comparison to
wild type (WT) mice. Furthermore, granulation tissue forma-
tion was significantly higher in TK / mice transplanted with
WT bone marrow (BM) than in TK / mice transplanted with
TK / BM. The numbers of VEGFR1+ cells and S100A4+ cells
derived from BM were higher in WT mice transplanted with
green fluorescent protein (GFP)+ WT BM than in TK / mice
transplanted with GFP+ TK / BM. These results suggest that
VEGFR1 TK signaling facilitates granulation tissue formation
with recruitment of VEGFR1+ cells from BM.
3-O-19 Cellular localization and
sodium ion sensitivity ofVasopressinV1
b receptors
Taka aki Koshimizu, Aki Kashiwazaki,
Yoko Fujiwara, Hiroyoshi Tsuchiya,
Junichi Taniguchi
Div. Mol. Pharmacol., Jichi Med. Univ.
In contrast to the cell surface localization of vasopressin V1a
and V2 receptors, two prototypical G protein coupled recep-
tors (GPCRs), a large fraction of mouse V1b receptors was
found to be localized intracellularly under basal condition,
and a small fraction was in the plasma membrane, when the
receptors were expressed in Chinese Hamster Ovary cells or
in Human Embryonic Kidney cells. Extracellular Na+ al-
losterically inhibited cell surface [3H]AVP binding. External
Na+ can be substituted with Cs+ or NH4+ for the allosteric inhi-
bition of agonist binding, suggesting a unique feature of the
Na+ binding site in the V1b receptors. Moreover, iodide ions,
which acted as a counter anion, inhibited V1b agonist bind-
ing. We concluded that external Na+ has a significant impact
on cell surface [3H]AVP binding to the V1b receptor and sub-
sequent receptor internalization. In summary, we found ex-
ternal ionic conditions that could increase the presence of
high affinity state receptors at the cell surface during ago-
nist stimulations. This finding should be useful for drug de-
velopment/screening process targeted for the V1b receptors.S113-O-18 MIXTURE OF
CHROMOLAENA ODORATA EXTRACT
WITH HYDROGEN PEROXIDE EXHIBIT
THE GROWTH OF FIBROBLAST CELLS
Nurul Huda Binti Abdul Kadir 1,
Nur Syakirah Mahamad Aziz 1, Johnson Stanlas 2
1 School of Food Science and Technology, 2 Pharmacotherapeutics Unit, Department
of Medicine, Faculty of Medicine and Health Sciences, University Putra Malaysia
Hydrogen peroxide (H2O2) will be released to inhibit the
growth of bacteria and promotes healing of the wounds. Low
concentration of H2O2 was reported to enhance the growth of
human fibroblast cells. On the other hand, plant extracts es-
pecially Chromolaena odorata (C. odorata), Aloe Vera and cin-
namon extracts which possess antioxidants propertyhave
been demonstrated to treat wounds. Evaluation effectof mix-
ture Chromolaena odorata (C. odorata) leaves extract with H2
O2 was less studiedAlamarBlueTM cell viability, wound
scratch and dichlorofluorescein (DCF) assays weremeasured
fluorometrically to determine cell proliferation, cell migra-
tion and reactive oxygen species (ROS) generation of treated
human fibroblast cells, respectively, after the exposure of-
mixtureC. odorata leaves extract (0.40625 to 6.5 mg/mL) with
H2O2 (6.25 to 100 μM). Our results have shown that cell pro-
liferation and migration of the treated cells were exhibited
whereasROS production of the treatedcells has no signifi-
cance difference compared to control. This finding suggest-
edthat the mixture of C. odorata leaves extract with H2O2
might not triggered oxidative stress that might enhance the
growth and migration inpromoting wound healing.
3-O-20 The ligand binding ability of
dopamine D1 receptors and G proteins
synthesized using a wheat germ cell
free protein synthesis system with
liposomes
Eiji Arimitsu 1,2, Tomio Ogasawara 3,
Hiroyuki Takeda 3, Tatsuya Sawasaki 3, Yosio Ikeda 2,
Yoichi Hiasa 2, Yasuyuki Suzuki 2, Kazutaka Maeyama 2
1Dept. Pharmacol., Ehime Umin Univ, 2Dept, Gastroenterology and Metabology,
Ehime Umin Univ, 3 Cell free Science and technology Research Center and Venture
Business laboratory, Ehime Umin Univ
GPCRs share a common seven transmembrane topology and
mediate cellular responses to a variety of extracellular sig-
nals. We synthesized human dopamine D1 receptors using a
wheat cell free protein synthesis system with liposomes and
analyzed their receptor binding ability. Using a competition
binding assay, Ki values of antagonists for the synthetic re-
ceptors were the same as those for rat striatal membranes,
but Ki values of agonists were 5 17 fold higher than those for
rat striatal membrane. The different patterns of binding of
antagonists and agonists to the synthetic receptors and rat
striatal membranes indicate that G proteins are involved in
agonist binding to dopamine D1 receptors. G proteins are
membrane associated, heterotrimeric proteins composed of
three subunits : alpha, beta and gamma. In this study, we syn-
thesized human G proteins using a wheat cell free protein
synthesis system and analyzed by radioligand binding tech-
niques.In the future, we will make the co expression of G pro-
tein and membrane protein receptor, and examine the
changes in the receptor binding ability.5
3-O-21 Involvement of Ca2+
mobilization in internalization of
endothelin typeA receptor
Takahiro Horinouchi, Karki Sarita, Yuichi Mazaki,
Tsunehito Higashi, Soichi Miwa
Dept. Cell. Pharmacol., Hokkaido Univ. Grad. Sch. Med.
Endothelin type A receptor (ETAR) is a seven transmem-
brane G protein coupled receptor (GPCR), and is linked to
Ca2+ mobilization via a Gq/11 protein and phospholipase C.
Stimulation of ETAR with its endogenous ligand endothelin 1
(ET 1) mediates diverse physiological responses, including
an increase in intracellular Ca2+ concentration ([Ca2+]i). In gen-
eral, signaling by ligand activated GPCRs is terminated by
GPCR kinase mediated phosphorylation of their intracellular
loops and C terminal region, leading to desensitization and
internalization of the activated GPCRs. However, the intra-
cellular region of ETAR involved in ET 1 induced internali-
zation is unclear. In this study, we have created Ca2+ signal
deficient ETAR mutants which are resistant to ET 1 induced
internalization. In wild type ETAR, ET 1 induced an in-
crease in [Ca2+]i and internalization of ETAR. On the other
hand, ET 1 failed to elicit Ca2+ mobilization and ETAR inter-
nalization in ETAR mutants lacking part of the third intracel-
lular loop and C terminus of ETAR. Thapsigargin and ATP
triggered an increase in [Ca2+]i and ETAR internalization in
wild type and mutants of ETAR. These results suggest that
Ca2+ mobilization is essential for the ET 1 induced internali-
zation of ETAR.
3-O-23 Another pathway to produce
H2S
Norihiro Shibuya 1, Shin Koike 2, Makiko Tanaka 1,
Mari Ishigami Yuasa 1, Yuka Kimura 1,
Yuki Ogasawara 2, Kiyoshi Fukui 3,
Noriyuki Nagahara 4, Hideo Kimura 1
1Dept. Mol. Pharm., Natl. Inst. Neurosci., NCNP, 2Dept. Anal. Chem., Meiji
Pharm. Univ., 3 Inst. Enzyme Res., Univ. of Tokushima, 4 Isotope Res. Center,
Nippon Med. Sch.
Hydrogen sulfide (H2S) has been recognized as a signaling
molecule as well as a cytoprotectant. It has been previously
shown that H2S is produced from cysteine by pyridoxal 5’
phosphate (PLP) dependent cystathionine β synthase (CBS)
and cystathionine γ lyase (CSE). We have previously shown
that 3 mercaptopyruvate sulfurtransferase (3MST) produces
H2S from 3 mercaptopyruvate, which is provided from cyste-
ine by PLP dependent cysteine aminotransferase (CAT).
However, the existence of the other pathway was not known.
We recently found that brain homogenates of mice produce
H2S, even in the presence of hydroxylamine, an inhibitor of
PLP dependent enzymes, indicating the presence of another
H2S producing enzyme. The production of H2S by the PLP
independent enzyme has characteristics different from that
PLP dependent enzymes in its optimal pH and the stability
against the freeze and thaw procedure. In addition, the PLP
independent H2S producing activity is localized to the cere-
bellum and the kidney. The present study presents a novel
metabolic pathway of H2S production and provides a new in-
sight into the regulation of the levels of this bioactive mole-
cule.S13-O-22 Novel function of protein
kinase C (PKC) in the human
adrenomedullin type 1 receptor (AM1 R)
internalization
Kenji Kuwasako 1, Kazuo Kitamura 2, Sayaka Nagata 2,
Dangeng Jiang 1, Hidetaka Hayashi 1, Johji Kato 1
1 Frontier Sci. Res. Center, Univ. of Miyazaki, 2Div. of Circl. And Body Fruid Reg.,
Faculty of Med., Univ. of Miyazaki
AM powerfully inhibits cardiovascular damages through the
AM1 R, which consists of the CLR, a GPCR, and an accessary
protein RAMP2. Receptor internalization is required for re-
sensitization of the receptor. Little is known about the effects
of the secondary messengers on the internalization of the
Family B GPCRs, including CLR. Here, we examined
whether AM independent cAMP production and PKC activa-
tion can affect human AM1 R internalization. We constructed
five V5 tagged CLR mutants : a mutant with a deleted C tail
and four mutants against all 6 Ser/Thr residues in the three
intracellular loops (ICLs) and transiently transfected them
into HRK 293 cells stably expressing RAMP2. The cell sur-
face expression and internalization of the receptors were
quantified using flow cytometry. PMA significantly pro-
moted AM1 R internalization by 30% in the absence of AM
stimulation. This internalization was not abrogated by the de-
letion of the CLR C tail. Three of the ICL mutants signifi-
cantly reduced AM1 R internalization by PMA. However, 8
Br cAMP did not induce AM1 R internalization. Thus, non
specific PKC activation, but not non specific cAMP produc-
tion, induces AM1 R internalization without stimulation by
AM, which depends on the ICLs.
3-O-24 AMPK and neuronal
glutathione synthesis in the brain
Koji Aoyama, Wattanaporn Sumida, Toshio Nakaki
Dept. Pharmacol., Teikyo Univ. Sch. Med.
AMP activated protein kinase (AMPK) plays a crucial role
in regulating energy homeostasis. AMPK is activated under
some stressed conditions causing ATP depletion and restores
cellular energy homeostasis. In particular, hypothalamic
AMPK controls food intake and energy balance, whereas the
physiological or pathological roles of AMPK are still unclear
in other parts of the brain. In this study, we report a possible
involvement of AMPK in neuronal glutathione (GSH) synthe-
sis in the hippocampus. We have especially focused on excita-
tory amino acid carrier 1 (EAAC1), which regulates neuronal
GSH synthesis in the brain. The EAAC1 expression on the
cell surface is controlled by glutamate transporter associ-
ated protein 3 18 (GTRAP3 18), which is an endoplasmic re-
ticulum protein interacting with EAAC1 to inhibit its trans-
port activity. An increased interaction between EAAC1 and
GTRAP3 18 decreased neuronal GSH levels in the brain. In
the hippocampus, AMPK activation decreased GSH levels
caused by an increased EAAC1/GTRAP3 18 interaction.
These results indicate an involvement of AMPK in neuronal
GSH synthesis through the regulatory mechanism of EAAC
1/GTRAP3 18 interaction in the hippocampus.16
3-O-25 14 3 3δ/ζ was identified as a
membrane target for 15 deoxy Δ12,14
prostaglandin J2
Tatsurou Yagami, Yasuhiro Yamamoto,
Hiromi Koma, Ayaka Nishi
Dept. Physiol., Fac. Pharmaceut. Sci., Himeji Dokkyo Univ.
14 3 3 proteins are intracellularly expressed as ubiquitous
adaptor proteins. In the present study, 14 3 3δ/ζ was identi-
fied as one of membrane target for 15 deoxy Δ12,14
prostaglandin J2 (15d PGJ2). We have been proposing 15d
PGJ2 as the pathological mediator of neurodegenerative dis-
eases including Alzheimer’s disease (AD). A causative pep-
tide for AD, amyloid β, is one of binding partner of 14 3 3δ/ζ.
Non permeabilized neurons were used to avoid the intracel-
lular effects of anti 14 3 3δ/ζ antibody. 14 3 3δ/ζ was local-
ized to the neuronal cell surface. The plasmalemmal 14 3 3δ/
ζ, but not the cytosolic one, was stimulated by its specific an-
tibody, resulting in neuronal cell death. The neurotoxicity of
anti 14 3 3δ/ζ antibody was suppressed by an antioxidant,
catalase. Catalase prevented neurons from anti 14 3 3δ/ζ an-
tibody generating neurotoxic H2O2. The neuroprotective ef-
fect of catalase was also detected with the post treatment of
neurons after the application of anti 14 3 3δ/ζ antibody. Fur-
ther studies are required to clear how plasmalemmal 14 3 3
δ/ζ is involved in the neurotoxicity of 15d PGJ2.
3-O-27 Identification of H2S3 and H2S
produced by 3 mercaptopyruvate
sulfurtransferase in the brain
Yuka Kimura 1, Yukiko Toyofuku 1, Shin Koike 1,2,
Norihiro Shibuya 1, Noriyuki Nagahara 3, David Lefer 4,
Yuki Ogasawara 2, Hideo Kimura 1
1Dept. Mol. Pharmacol., National Inst. Neuroscience, NCNP, 2Dept. Anal. Chem.,
Meiji Pharm. Univ., 3 RI center, Nippon Med. Sch., 4Dept. Pharmacol. Exp. Ther.,
LSU Health Sci. Center
Hydrogen polysulfides (H2Sn) have a higher number of sulfane
sulfur atoms than hydrogen sulfide (H2S), which has various
physiological roles. We recently found H2Sn in the brain. H2Sn
induced some responses previously attributed to H2S but with
much greater potency than H2S. However, the number of sul-
fur atoms in H2Sn and its producing enzyme were unknown.
Here, we detected H2S3 and H2S, which were produced from
3 mercaptopyruvate (3MP) by 3 mercaptopyruvate sul-
furtransferase (3MST), in the brain. High performance liquid
chromatography with fluorescence detection (LC FL) and
tandem mass spectrometry (LC MS/MS) analyses showed
that H2S3 and H2S were produced from 3MP in the brain cells
of wild type mice but not 3MST knockout (3MST KO) mice.
Purified recombinant 3MST and lysates of COS cells express-
ing 3MST produced H2S3 from 3MP, while those expressing
defective 3MST mutants did not. H2S3 was localized in the cy-
tosol of cells. H2S3 was also produced from H2S by 3MST and
rhodanese. H2S2 was identified as a minor H2Sn, and 3MP did
not affect the H2S5 level. The present study provides new in-
sights into the physiology of H2S3 and H2S, as well as novel
therapeutic targets for diseases in which these molecules are
involved.S13-O-26 Roles of ERK for the
development of neuronal functions
Yasushi Satoh 1, Shinya Yufune 2, Shogo Endo 3,
Tomiei Kazama 2, Toshiaki Ishizuka 1
1Dept. Pharmacol., Natl. Def. Med. Col., 2Dept. Anesthesiol., Natl. Def. Med. Col.,
3Aging Neurosci. Research Team, Tokyo Metropolitan Geriatric Hosp. and Inst. of
Gerontology
In the developing bran, animals display elevated sensitivity to
certain environmental stimuli and particular experiences can
have profound and long lasting effects on behaviors. Increas-
ing evidence suggests that disruption of neuronal activity
during this period contributes to autistic phenotype, although
the pathogenic mechanism is largely unknown. Herein we
show that extracellular signal regulated protein kinases
(ERKs) play important roles in proper formation of neural
circuits in the developing brain. Transient blockade of ERKs
phosphorylation at postnatal day 6 (P6) by intraperitoneal in-
jection of blood brain barrier penetrating MEK inhibitor,
SL327 caused significant increase of apoptosis in the fore-
brain. Furthermore, this induced long term deleterious ef-
fects on brain functioning later in adulthood, resulting in so-
cial deficits, impaired memory and reduced long term poten-
tiation (LTP). Conversely, blockade of ERK phosphorylation
at P14 no longer induced apoptosis, nor behavioral deficits,
nor reduced LTP. Thus, surprisingly, these effects of ERKs
are strongly age dependent, indicating that phosphorylation
of ERKs during the critical period is absolutely required for
proper development of brain functioning.
3-O-28 GGβγ mediated signaling
pathway is involved in the neurite
outgrowth by GPR3
Shigeru Tanaka, Naoto Shimada, Tatsuhiro Miyagi,
Izumi Hide, Toshihiko Shirafuji, Norio Sakai
Dept. Mol.＆ Pharmacol. Neurosci., Hiroshima Univ. Inst. Biomed.＆ Health Sci.
G protein coupled receptor 3 (GPR3) belong to a member of
constitutively active Gs coupled receptors that activate
adenylate cyclase. In our previous report, the expression of
GPR3 in cerebellar granule neurons (CGNs) is associated
with neurite outgrowth. In this study, we investigated possi-
ble signaling pathways associated with the GPR3 mediated
neurite outgrowth in CGNs. The GPR3 mediated neurite out-
growth was significantly suppressed by treatments of the
PKA inhibitor KT5720 (2μM) or the MAP kinase inhibitor U
0126 (10μM). Besides, administration of the PI3 Kinase inhibi-
tor LY294002 (50μM) also abrogated the GPR3 mediated neu-
rite extension. We thus speculated that GGβγ mediating sig-
naling pathway might be involved in the GPR3 mediated neu-
rite outgrowth. Treatment of the Gβγ specific inhibitor Gal-
lein (5μM) significantly inhibited the GPR3 mediated neurite
extension in CGNs. Moreover, co expression of GPR3 ex-
pressing vector with GRK ct, a potential Gβγ scavenger, also
inhibited the neurite outgrowth by GPR3. Furthermore, PI3
kinase γ specific inhibitor AS605240/AS252424 (10nM) sig-
nificantly abrogated the GPR3 mediated neurite extension.
We thus concluded that Gβγ mediated signaling pathway
might be involved in the neurite outgrowth of CGNs by GPR
3.17
3-O-29 In vivo and in vitro effects of
Adonis mongolica (Ranunculaceae) on
cardiovascular system of guinea pigs
Hiroko Izumi Nakaseko 1, Wei Li 2, Xin Cao 1,
Yuji Nakamura 1, Mayuko Okamura 1, Takuya Kishie 1,
Azjargal Enkhsaikhan 1, Takeshi Wada 1,
Kentaro Ando 1, Kazuo Koike 2, Koichiro Tanaka 3,
Purevjav Batkhuyag 4, Gotov Choijamts 5,
Atsushi Sugiyama 1
1Dept. Pharmacol., Fclt. Med., Toho Univ., 2 Fclt. Pharmaceutical Sci., Toho Univ.,
3Div. Traditional Japanese Medicine, Dept. General Med. Emergency Care, Fclt.
Med., Toho Univ., 4 Pharmacol. Dept., Sch. Pharmacy, Bio Med., Mongolian Nat.
Univ. Med. Sci., 5Otoch Manramba Univ. Mongolia
In Traditional Mongolian Medicine, A. mongolica has been used
for treating tachycardia and edema due to congestive heart failure
in these 30 years. In this study, we examined the cardiovascular ef-
fects of A. mongolica on guinea pigs in vivo and in vitro. The
water soluble extract was eluted from the aerial part of the plants
to obtain 100 mg/mL (w/v). Two doses of 10 and 100 mg/kg/10 min
i.v. were cumulatively administered to guinea pigs (n=4) under the
monitoring of the heart rate (HR), aortic pressure (AP) and elec-
trocardiogram. The low dose did not affect these variables. The
high dose increased the HR and AP, but shortened the QT interval
and QTcF during the initial 30 min. Then, bundle branch block fol-
lowed by complete atrioventricular block occurred during the
next 30 min, leading to cardiovascular collapse in each animal. 100
μg/mL of the extract increased the contractile force of the isolated
atria (n=5), but 0.1 to 100 μg/mL of it slightly relaxed ring prepa-
rations (n=17) of the aortae. LC MS analysis showed that the ex-
tract contained 8 components of cardiac glycosides. These results
suggest that the cardiovascular effects of A. mongolica can be
largely exerted by its constituent cardiac glycosides.
3-O-31 Elucidation of underlying
mechanism of 2 APB against ROS
induced CM death
Akiko Ishida, Hirofumi Morihara, Ikki Kawakatsu,
Daisuke Tsuchiyama, Mikiko Kubo, Masanori Obana,
Makiko Maeda, Yasushi Fujio, Hiroyuki Nakayama
Dept. Pharm, Osaka Univ.
Backgrounds : Cardiomyocyte (CM) death is one of the key
process in development of heart failure. Reactive oxygen spe-
cies (ROS) induced CM death is accompanied by Ca2+ influx
and restrained by 2 APB. However, its underlying mecha-
nism is still unclear. Objective : To investigate the mecha-
nism of 2 APB induced cytoprotection. Methods and results :
We measured cell viability of neonatal rat CM after treat-
ment with 2 APB sensitive Ca2+ channel blockers followed
by hydrogen peroxide (H2O2) stimulation. However, none of
blockade attenuated H2O2 induced CM death, suggesting car-
dioprotective effect of 2 APB is independent of blocking
functional Ca2+ channel. Next, we measured intracellular ROS
rate after treatment with 2 APB followed by H2O2 or phen-
ylephrine (PE), which evoke intracellular ROS production, to
examine a direct effect of 2 APB against ROS. As a result, 2
APB restrained H2O2 induced ROS increase (87.0±12.1% vs
45.8±13.2%, n=3,p<0.05), but failed to prevent PE induced
ROS, suggesting that 2 APB directly chelate extracellular
ROS. Conclusion : Our results suggest that treatment with
2 APB rescues CM from ROS induced death possibly via di-
rect chelation of extracellular ROS, not via inhibition of in-
tracellular Ca2+ influx.S113-O-30 Elucidation of the detailed
mechanism of ROS induced non
apoptotic CM death
Mikiko Kubo, Hirofumi Morihara, Ikki Kawakatsu,
Akiko Ishida, Daisuke Tsuchiyama, Masanori Obana,
Yasushi Fujio, Hiroyuki Nakayama
Dept. Pharm., Osaka Univ.
Backgrounds : Cardiomyocyte(CM) death due to reactive
oxygen species(ROS) plays an important role in the cause of
heart failure. We previously showed that H2O2 induced CM
death is Ca2+ dependent non apoptotic cell death.
Objective : To elucidate underlying mechanism of ROS in-
duced CM death.
Methods and Results : Neonatal rat CM was pre treated with
various inhibitors followed by H2O2 stimulation. H2O2 induced
CM death failed to prevent by the inhibition of CaMKII and
mPTP. In contrast, CM death was inhibited by dynasore, a
DRP 1 and dynamin inhibitor(100.7±14.7vs7.2±2.4 in cell vi-
ability assay(%), n=3, p<0.01). As regard to target molecules
of dynasore, the inhibition of DRP 1 and dynamin2 which dis-
play high expression in CM failed to inhibit CM death. Fur-
ther, we measured intracellular Ca2+ concentration in CM
treated with or without dynasore prior to H2O2 stimulation.
As a result, dynasore suppressed elevation of H2O2 induced
intracellular Ca2+concentration suggesting dynasore target
molecules involving in Ca2+ influxes.
Conclusion : H2O2 induced CM death is independent of CaM-
KII and mPTP. Further, the effect of CM death inhibition by
dynasore is based on preventing elevation of intracellular
Ca2+ concentration.
3-O-32 Effects of Eucommia leaf
extract (ELE) on rat primary chondrocyte
culture
Hirotaka Oikawa 1, Tetsuya Hirata 2, Shingo Hosoo 2,
Yasuyo Yamaguchi 2, Hiroo Yamasaki 2,
Atsunori Wada 2, Takahiko Fujikawa 1,3,4
1 Fac. Pharm., Suzuka Univ. Med. Sci., 2 R＆D Center, KOBAYASHI Pharma Co.,
Ltd., 3Grad Sch. Pham., Suzuka Univ. Med. Sci., 4Grad Sch. Med., Mie Univ.
Eucommia ulmoides Oliv. (Eucommiaceae), also known as Tu-
chong (in Japanese), is the sole species of the genus Eucom-
mia. The leaf, stem, and bark as well as staminate flower of
Eucommia ulmoides have been traditionally used to cure
many diseases in Japan, China, Korea, among others. Its
leaves have recently been reported to have the potential ef-
fect of Eucommia leaf extract (ELE) in preventing osteoporo-
sis and obesity induced by ovariectomy. However, the mecha-
nisms remain unknown. The objective of this study is to in-
vestigate the effects of ELE on the chondrocyte proliferation
and its maturation, focusing on bone metabolism. Chondro-
cytes were isolated from rat costal cartilage and performed
primary culture in normoxic conditions. ELE treatment (10
μg/ml) for 7 days in vitro (DIV) significantly increased cell
viability in the MTT assay. In addition, a significant increase
in alkaline phosphatase activity was also observed at 14 DIV.
The results of calcium E test and Von kossa staining showed
marked increase of a Ca2+content at 14 DIV and a Ca2+ accu-
mulation at 28 DIV, respectively. These results suggest that
ELE progresses chondrocyte proliferation and maturation,
and this effect may contribute to prevention of postmeno-
pausal osteoporosis.8
3-O-33 β Cryptoxanthin prevents
osteoclastic activation and bone loss in
ovariectomized mice
Yuki Onishi 1, Maika Okamoto 1, Kakeru Ozaki 1,
Kazuya Fukasawa 1, Yukio Yoneda 1,
Katsuyuki Kaneda 1, Minoru Sugiura 2, Eiichi Hinoi 1
1 Lab. Mol. Pharmacol., Kanazawa Univ, 2 Citrus Research Division, NARO
Institute of Fruit Tree Science, National Agriculture and Food Research
Organization
Serum β cryptoxanthin, which is a xanthophyll carotenoid,
inversely associates with the risk for osteoporosis, and β
cryptoxanthin has been shown to have protective effect on
bone loss. Although many studies have been performed, little
attention has been paid to the mechanism of β cryptoxanthin
in bone remodeling to date. In this study, we attempted to
evaluate pharmacological properties of β cryptoxanthin on
the functionality and integrity of bone in both in vitro and in
vivo experiments. Daily oral administration of β cryptoxan-
thin significantly prevented the increased osteoclastic activa-
tion as well as the reduction of bone volume in ovariec-
tomized mice. β Cryptoxanthin significantly inhibited the in-
crease in the number of multinucleated TRAP positive cells
in osteoclasts cultured with RANKL in a concentration de-
pendent manner without affecting cell survival. Daily oral in-
take of β cryptoxanthin prevented OVX induced bone loss
through a mechanism related to the disturbance of differen-
tiation and maturation of osteoclasts rather than osteoblasts.
Our results suggest that supplementation of β cryptoxanthin
would be beneficial for the prophylaxis as well as the therapy
of metabolic bone diseases such as postmenopausal osteoporo-
sis.
3-O-35 Transdifferentiation and
calcification of rat dermal mesenchymal
cells in three dimensional culture
Taiki Suyama 1, Mitsutoki Hatta 2, Jun Yamazaki 2
1Dept. Oral Growth Develop., Fukuoka Dent. Coll., 2Dept. Physiol. Sci. Mol. Biol.,
Fukuoka Dent. Coll.
This study aimed to investigate the factors required for the
phenotypic transformation of dermal mesenchymal cells to
osteoblast like cells using a three dimensional (3D) culture,
and to clarify the mechanism underlying this osteogenic re-
sponse. Mesenchymal cells derived from the back skin of 2
day old Wistar rats were cultured in a 3D collagen matrix in
α MEM. Alkaline phosphatase (ALP), Runx2, and osteocalcin
(OCN) mRNA levels increased in a time dependent manner.
Inorganic phosphate (Pi) and β glycerophosphate (βGP) in-
duced calcium deposits required Pi transporters. Only βGP
induced calcium deposits were suppressed using an ALP in-
hibitor ; and these were also suppressed by a TGF β type I
receptor inhibitor that decreases ALP mRNA expression.
Runx2 and OCN, but not ALP, mRNA levels increased in a
cell density dependent manner. The differentiation of der-
mal mesenchymal cells into osteoblast like cells is most prob-
ably promoted by endogenous TGF β1 and cell density. High
levels of extracellular Pi and functional phosphate transport-
ers may also be necessary for calcium deposit formation.S13-O-34 Role of chemotactic behavior
of mesenchymal stem cells in ectopic
ossification of spinal ligament
Ken Ichi Furukawa 1, Shunfu Chin 2, Kanichiro Wada 2,
Hiroki Mizukami 3, Yasuyuki Ishibashi 2
1Dept. Pharmacol., Hirosaki Univ. Grad. Sch. Med., 2Dept. Orthopaedic Surg.
Hirosaki Univ. Grad. Sch. Med., 3Dept. Mol. Pathol., Hirosaki Univ. Grad. Sch.
Med.
Ectopic ossification often occurs in spinal ligaments, leading
serious damage in spinal cord. We previously reported that
cells promoting such ossification were mesenchymal stem
cells (MSCs) in spinal ligament tissue. MSCs located around
vasculature as a niche of MSCs in normal spinal ligaments.
However, in patient tissue, MSCs were found all over liga-
ment tissue and especially in front of ossification area. There-
fore, chemotactic behavior was thought to be important proc-
ess in the ectopic ossification, we investigated the mechanism
of chemotaxis of MSCs. Stromal cell derived factor 1 (SDF 1)
and its receptor, CXCR4, have been known as a principle
regulator system in homing and engraftment of MSCs. Im-
muno histochemical analysis revealed that MSCs expressed
CXCR4 and SDF 1 diffused around MSCs. MSCs obtained
from ossified ligament tissue showed higher sensitivity to
SDF 1 than MSCs obtained from non ossified ligament and
the chemotaxis of MSCs induced by SDF 1 was greatly inhib-
ited by AMD3100, an CXCR4 inhibitor. These results suggest
that SDF 1/CXCR4 axis plays an important role in ectopic os-
sification of spinal ligaments.
3-O-36 Down regulation of miR 21
expression in osteoclast by antioxidant
anthrocyclic glycoside aloin
Yutthana Pengjam, Harishkumar Madhyastha,
Madhyastha Radha, Yuya Yamaguchi,
Yuichi Nakajima, Masugi Maruyama
University of Miyazaki
Previous studies on the context of bone resorption show that
aloin, an anthrocyclic compound from aloe vera inhibits os-
teoclastogenesis through NFκB pathway through antioxida-
tive mechanism. The interplay between miR 21 and aloin in
the context of osteoclastogenesis has not yet been investi-
gated. In this study, we examined the relation of aloin and
miR 21 gene expression in receptor of the nuclear factor κB
(NFκB) ligand (RANKL) induced murine monocyte/macro-
phage RAW 264.7 cells, osteoclast cells, in the context of os-
teoclasgenesis. The results showed that aloin express re-
duced levels of miR 21 gene expression in osteoclast. The in-
hibitory effects of aloin on in vitro osteoclastogenesis were
evaluated by reduction in tartrate resistant acid phosphatase
(TRAP) content, and reduction in expression levels of osteo-
clast specific gene, cathepsin K. Treatment of the osteoclast
cells with aloin suppressed RANKL induced NFκB activa-
tion including, NFκB p65, Phospho NFκB p65, IκBα, and
Phospho IκBα proteins. Aloin dose dependently reduced DNA
binding activity of NFκB as revealed by EMSA. ChIP assay
revealed binding of NFκB p65 protein to miR 21 promoters
suggests the importance of mir 21. In conclusion, our results
show that aloin down regulates miR 21 gene expression on
osteoclast.19
3-O-37 Involvement of cysteinyl
leukotriene 1 and 2 receptors in airway
allergic inflammation in animal models
Shunji Irino 1, Ryo Takahashi 1, Kohei Kuroda 1,
Atsushi Noguchi 1, Ryoyou Takahashi 1,
Tomohiko Sekioka 2, Hirotaka Yamashita 1,3,
Naoki Inagaki 1,3, Hiroyuki Tanaka 1,3
1 Lab. Pharmacol., Dept. Bioactive Mol., Gifu Pharm. Univ., 2Ono Pharm. Co. Ltd.,
3Med Info Sci Div, United Grad Sch Drug Med Info Sci, Gifu Univ
Introduction : Cysteinyl leukotrienes (CysLTs) are a family
of arachidonic acid metabolites, a potent inflammatory lipid
mediator, and play an important role in bronchial asthma.
Their actions are mainly mediated by CysLTs selective re-
ceptors, CysLT1R and CysLT2R. CysLT1R antagonists have
now been widely used in the treatment of asthma. Recently,
we demonstrated that CysLT2R is also involved in the devel-
opment of asthma in mice and guinea pigs. Objective : In the
present study, we examined the effect of a novel dual antago-
nist for CysLT1/2R antagonist on asthma like phenotype in
these animal models. Methods and Results : 1) Treatment
with a CysLT1/2R antagonist during mite allergen challenge
significantly inhibited airway hyper responsiveness, eosino-
philic inflammation, Th2 cytokine production in the bron-
choalveolar lavage fluid in sensitized mice. 2) Ovalbumin in-
duced immediate asthmatic response, late asthmatic re-
sponse, airway hyper responsiveness, and airway eosino-
philia were all significantly inhibited by the dual antagonist.
Conclusion : These findings demonstrated therapeutic poten-
tial for dual CysLT1/2R antagonists in the treatment of
atopic asthma.
3-O-39 Comparative effects of
prostacyclin agonists ONO 1301 and
beraprost on lipopolysaccharide/D
galactosamine induced liver injury
Hiroki Misawa 1, Wakana Ohashi 1, Yutaka Shimada 2,
Yuichi Hattori 1
1Dept. of Mol. Med. Pharmacol., Univ. of Toyama, 2Dept. of Jpn. Oriental Med.,
Univ. of Toyama
The anti inflammatory effect of the prostacyclin has been
noted. We thought to compare the inhibitory effects of the
two prostacyclin agonists, ONO 1301 and beraprost, on liver
injury induced by lipopolysaccharide/D galactosamine
(LPS/GalN). Mice were given an intraperitoneal injection of
these analogs 1 h before LPS/GalN challenge, and samples
are harvested 6 h later. Both analogs significantly declined
LPS/GalN induced increases in serum aminotransferase ac-
tivity. However, ONO 1301, but not beraprost, significantly
inhibited hepatic gene expression of pro inflammatory cy-
tokines, such as IL 1β, IL 6, TNF and MCP 1, which were
sharply elevated by LPS/GalN. The hepatoprotective effect
of ONO 1301, but not beraprost, was also supported by liver
histopathological examinations. The mechanisms behind the
benefit of ONO 1301 in reducing LPS/GalN induced liver in-
jury did not involve the regulation of liver protective factors,
such as hepatocyte growth factor, since they were strikingly
changed after LPS/GalN injection regardless of whether
ONO 1301 was treated. Our results indicate that the long act-
ing properties of ONO 1301 may attribute to its more benefi-
cial effect on acute liver injury than beraprost.S123-O-38 Characterization of receptors
responsible for basic compound
activation on mast cells: Focus on mas
related G protein coupled receptors
Muhammad Novrizal Abdi Sahid 1,2, Shuang Liu 1,
Takeshi Kiyoi 2, Kazutaka Maeyama 1
1Dept. Pharmacol. Ehime Univ. Grad. Sch. of Med, 2Advanced Research Support
Center Ehime University
Within two major pathways that triggered mast cells (MCs)
activation, antigen independent (basic compounds activa-
tion) is poorly understood. For more than decades, it has been
believed that MCs activation by basic compound (ex. com-
pound 48/80) is involving direct interaction between these
compounds with G protein and bypassing the receptor ligand
interaction. In the middle of 2000`s the breakthrough informa-
tion about basic compound interaction with mas related G
protein coupled receptors (MRGPRs) hinted the existence of
receptors for basic compound in MCs. We performed the his-
tamine release experiment (MCs activation marker) in RBL
2H3 cells transfected with human MRGPRX2 gene (2H3X2
cells). These cells showed an increase in histamine release as
the increase in the basic compound dose and is related with
calcium signal changes shown by Ca2+ probe, Fura 2. Normal
RBL 2H3 cells did not show any changes in histamine release
or calcium signal after basic compound administration. The
MRGPRB3, the rat orthologue of the human MRGPRX2 was
observed in rat skin and MCs. Our results suggested that
MRGPRX2 plays a role in MCs activation by basic com-
pounds, and MRGPRB3 is also responsible for MCs activa-
tion.
3-O-40 Dynamics of lipid mediators
in colitis model mice
Taiki Hamabata
Dept. of Animal Radiology, Grad. Sch. of Agri.＆ Life Sci., The Univ. of Tokyo
Diverse lipid mediators positively and negatively regulate
the intestinal inflammation. However, when and how their
production alters and influences the inflammatory manifesta-
tions remains unknown. We here performed a comprehensive
analysis of lipid mediators production over the progression of
dextran sodium sulfate induced colitis by using liquid chro-
matography tandem mass spectrometry. Based on the dis-
ease score indexed by diarrhea and weight loss, we defined
the stage of colitis ; aggravating, worst, healing and healed
stage. Throughout all the stages, 78 lipid mediators were de-
tected in the inflamed colon. Some n 6 fatty acid derived
lipid mediators including leukotrienes and their metabolites
mainly increased from aggravating to worst stage. Some n 3
fatty acid derived lipid mediators decreased in worst stage,
while they increased in the healing and healed stage. These
results suggest that production of lipid mediators drastically
alters from n 6 to n 3 fatty acid derived ones according to
the disease progression of colitis. This finding contributes to
revealing the pathophysiology of intestinal inflammation.0
3-O-41 Immune tolerance in
maternal immunity using murine food
allergy model
Hirotaka Yamashita 1,2, Tadamasa Hayashi 1,
Hiroyuki Tanaka 1,2, Naoki Inagaki 1,2
1 Lab. Pharmacol., Dept. Bioactive Mol., Gifu Pharm, Univ., 2United Grad. Sch.
Drug Disc. Med. Inform. Sci., Gifu Univ.
Background : Food allergy develops in childhood. Therefore,
it is thought that maternal immune factors affect the develop-
ment of food allergy. In this study, we estimated effects from
parental conditions for food antigen, allergy or tolerance, to
use murine food allergy and oral tolerance model. Methods :
BALB/c mice were sensitized by injection of ovalbumin
(OVA) as food antigen. The mice were administered OVA
orally to induce allergic symptoms, such as decreasing in
body temperature and allergic diarrhea. Oral tolerance was
established by oral administration of OVA before the sensiti-
zation. We obtained offspring of mice in food allergy or in
oral tolerance for OVA. The infant of mice were tried to in-
duce food allergy by above protocol. Results : The mice from
parents in food allergy could not be induced food allergy, but
ones from parents in oral tolerance for OVA could be induced
food allergy. We measured amounts of OVA specific immu-
noglobulins in serum collected before sensitization by OVA
injection, OVA IgG was detected in the serum from infants of
food allergy parents. Conclusion : IgG for food antigen from
mother affect immune tolerance for food allergy.
3-O-43 Identification of the
morphine activatedVTA neurons
involved in morphine induced analgesia
Moe Watanabe 1, Michiko Narita 1, Yusuke Hamada 1,
Tatsuto Shinzato 1, Akira Yamashita 2,
Hideki Tamura 3, Naoko Kuzumaki 1,
Akihiro Yamanaka 2, Minoru Narita 1,3
1Dept. Pharmacol., Hoshi Univ., 2Dept. Neurosci. II, Res. Inst. Env. Med., Nagoya
Univ., 3 L StaR, Hoshi Univ.
It has been well documented that morphine activates the de-
scending pain modulatory system in brain stem and de-
creases the release of pain transmitters in the spinal dorsal
horn to relieve pain. On the other hand, morphine induces re-
warding behavior through the activation of the mesolimbic
dopamine system, consisting of a dopaminergic projection
from the ventral tegmental area (VTA) to the nucleus accum-
bens. Resent studies have shown that pain can be relieved by
pleasure. In the present study, we investigated the role of the
morphine activated neurons in the VTA using optogenetics.
We generated the transgenic mice expressing enhanced na-
tronomonas pharaonis halorhodopsin (eNpHR) under the con-
trol of the cFos promoter and labeled morphine activated
cells with eNpHR using tamoxifen inducible Cre loxP sys-
tem. Optical suppression of morphine activated VTA neu-
rons inhibited morphine induced analgesia. The morphine
activated cells were found mostly in tyrosine hydroxylase
(TH) positive neurons. These findings suggest that mor-
phine activated VTA neurons included TH positive cells
may play at least a partial role in morphine induced analge-
sia.S123-O-42 Glycine transporters as novel
targets in pain therapy
Toshihiro Dohi 1, Katsuya Morita 2, Naoyo Motoyama 3,
Seiji Shiraishi 4
1Dept. Phramacother. Nihon Pharmacol. Univ., 2Dept of Pharmacol, Faculty of
Nursing, Hiroshima Bunka Gakuen Univ., 3Dent. Sci. Bio. Endo., Hiroshima Univ.
Inst. Biomed.＆ Health Sci., Hiroshima Univ., 4 Cancer Pathophysiol, Div Natl
Cancer Center Research Institute
Opioids, anticonvulsants and antidepressants are used to pro-
vide pain relief in neuropathic pain but they do not provide
adequate pain relief. Glycine is an inhibitory neurotransmit-
ter in the spinal cord and glycine transporter (GlyT) inhibi-
tors can enhance glycinergic control of pain signal transmis-
sion. Recent studies revealed the anti nociceptive effects of
GlyT inhibitors in various pain models. Bone cancer gives
rise to the most severe pain according to complex mecha-
nisms in which a neuropathic element is included. In the bone
cancer pain model mice made by transplantation of NCTC
2472 tumor cells, pain behaviors such as allodynia, with-
drawal threshold, guarding behavior and limb use abnormal-
ity were improved with time dependent revers manner by
treatment of GlyT2 inhibitors, ORG 25543 and ALX 1393, and
GlyT1 inhibitor ORG 25935. Knockdown of the spinal GlyTs
by intrathecal siRNA of GlyT mRNA also improved the pain
like behaviors. Principal part of analgesia of morphine is
achieved by mediation of endogenous descending inhibitory
pathways, partly relating to glycinergic neuron. Anti no-
ciceptive effect against bone cancer pain was markedly en-
hanced in combination of morphine and GlyT inhibitors.
GlyTs may represent attractive targets for the intractable
pain therapy.
3-O-44 Selective manipulation of
spinal astrocytic activity changes
modality specific sensory information
processing
Yuta Kohro 1, Ryuichi Katsuragi 1, Takaaki Oka 1,
Ryoichi Tashima 1, Hidetoshi Tozaki Saitoh 1,
Kazuhide Inoue 2, Makoto Tsuda 1
1Dept. Life Innovation. Pharmacol., Grad. Sch. Pharm. Sci., Kyushu Univ., 2Dept.
Mol. Syst. Pharmacol., Grad. Sch. Pharm. Sci., Kyushu Univ.
Astrocytes in the spinal dorsal horn (SDH) have an important
role in the maintenance of neuropathic pain after peripheral
nerve injury. However, under normal conditions, how much
SDH astrocytes actively influence sensory information proc-
essing in vivo is poorly understand. To clarify this point, we
used Gfap Cre mice in combination with a microinjection
technique of adeno associated virus for selectively introduc-
ing Gq DREADD into spinal astrocytes. We found that Gq
DREADD stimulation caused an increase in intacellular Ca2+
levels in astrocytes on acute spinal cord slices. Stimulation of
spinal astrocytic Gq DREADD in vivo induced transient tac-
tile allodynia (pain hypersensitivity to innocuous stimuli)
without producing spontaneous pain behaviors or affecting
sensitivities to other noxious stimuli. Furthermore, electrical
stimulation of primary afferent Aβ fibers during Gq
DREADD activation induced c Fos expression in superficial
SDH neurons. These findings indicate that activation of astro-
cytes in the SDH under a normal condition is sufficient to
convert innocuous mechanical information to pain.1
3-O-45 Electrophysiological study of
a voltage gated sodium channel
mutation in a patient with congenital
insensitivity to pain
Kenkichi Kiyosawa 1,2, Toshihide Kashihara 1,
Tsutomu Nakada 1, Yuki Sugiyama 2,
Mikito Kawamata 2, Mitsuhiko Yamada 1
1Dept. Pharmacol., Shinshu Univ. Sch. Med., 2Dept. Anesth and Resusc., Shinshu
Univ. Sch. Med.
We recently identified a 73 year old female with clinically
congenital insensitivity to pain. After approval of a study pro-
tocol by the ethical committee of our institution, informed
consent was obtained from the patient, and blood samples
were collected for genetic analysis. We detected a novel ho-
mozygous missense mutation in SCN9A encoding Nav1.7
channels. The wild type and mutant Nav1.7 (WT and MT, re-
spectively) was subcloned into pcDNA3 and transfected to
tsA201 cells for analyses with the patch clamp method. Al-
though MT tended to exhibit more depolarized activation and
inactivation compared with WT, these differences were not
significant. However, MT exhibited significantly faster re-
covery from inactivation than WT. Interestingly, there was
significant difference in the ramp current amplitude between
WT and MT as assessed with a 0.2 mV/ms ramp pulse from
120 to +20 mV. The peak ramp current amplitude normalized
to that evoked by a voltage step to 20 mV was 0.58±0.13%
for WT (n=10) vs. 0.25±0.21% for MT (n=13) (P<0.05). Thus,
we propose that the decreased ramp current may result in de-
creased threshold currents and thus hypo excitability of dor-
sal root ganglion neurons in this patient.
3-O-47 SSRI exerts anxiolytic effect
via amygdalar 5 HT1A receptor
Takeshi Izumi, Ce Wang, Yu Ohmura,
Takayuki Yoshida, Mitsuhiro Yoshioka
Dept. Neuropharmacol., Hokkaido Univ. Grad. Sch. Med.
The amygdala is a crucial brain structure for anxiety, and 5
HTergic neural system in this structure has an important
role in regulating anxiety. In our previous study, we indi-
cated that systemic administration of SSRI had anxiolytic ef-
fect in fear conditioned rats, and conditioned fear induced c
Fos expression in the basolateral nucleus of amygdala (BLA)
was blocked by SSRI. In the present study, we investigated
the effect of local injection of SSRI and 5 HT1A antagonist
into BLA on animal models of anxiety. Male Wistar/ST rats
(9 14 W) were used. Guide cannula were implanted 2 mm
above BLA. Eight days after the surgery, contextual fear con-
ditioning and elevated plus maze were performed. Ten min-
utes before tests, citalopram (SSRI, 0.3 3 μ g/side) and
WAY 100635 (5 HT1A antagonist, 0.005 0.5 μ g/side) were
bilaterally injected to BLA. Local injection of citalopram into
the bilateral BLA dose dependently attenuated conditioned
fear induced freezing behavior in rat, and this effect was
dose dependently blocked by local co administration of
WAY100635. Elevated plus test was no change with citalo-
pram and/or WAY100635 injection. From these results, it is
speculated that SSRI exerts anxiolytic effect on memory de-
pendent fear via 5 HT1A receptors in BLA.S13-O-46 The changes of
glycosphingolipids during inflammatory
pain
Shun Watanabe, Kanako Takano, Mami Sagawa,
Takashi Iwai, Yuri Ikeda Matsuo, Yasuhito Naito,
Mitsuo Tanabe
Lab. Pharmacology, Sch. Pharm. Sci., Kitasato Univ.
Glycosphingolipids that are components of cell membranes
have diverse variations in the carbohydrate chains. Gly-
cosphingolipids are abundant in neural tissues and previous
studies revealed important roles played in neuronal func-
tions. However, the roles of glycosphingolipids in pain sens-
ing remain unclear. We reported that sialic acid containing
glycosphingolipids, gangliosides, are involved in nociceptive
behavior and hyperalgesia against formalin induced nocicep-
tion. Thus, using sialidase which cleave sialyl residues of gly-
coconjugates including gangliosides, we investigated involve-
ments of sialyl conjugates in complete freund’s adjuvant in-
duced inflammatory pain. Intraplantar injection of sialidase
reduced mechanical allodynia during inflammation in mice
hind paw. In addition, thin layer chromatographic analysis of
plantar skin tissues revealed several sialic acid containing
glycosphingolipids were raised during inflammation. These
results suggested that glycosphingolipids in skin tissues are
involved in inflammatory pain.This work was supported by
JSPS KAKENHI Grant Number 26860385.
3-O-48 Repeated stress activates
mPFC microglia through innate immune
molecules for neuronal and emotional
changes in mice
Shiho Kitaoka 1, Xiang Nie 1,2, Kohei Tanaka 2,
Atsubumi Ogawa 2, Ayaka Tomohiro 1,2,
Kazuki Nakayama 1,2, Yuki Imoto 3, Eri Segi Nishida 4,
Shuh Narumiya 2, Tomoyuki Furuyashiki 1
1Division. Pharmacol., Kobe Univ. Sch. Med., 2MIC, Kyoto Univ. Sch. Med.,
3Dept. Physiol Chem, Kyoto Univ. Grad. Sch. Pharmaceutical Sci., 4Dept. Biol.
Sci.＆ Technol., Tokyo Univ. of Science.
Repeated stress by social or environmental stimuli alters emo-
tional functions and precipitates psychiatric disorders. Whereas
repeated stress in rodents induces microglial activation in spe-
cific brain areas including the medial prefrontal cortex (mPFC),
the mechanism underlying stress induced microglial activation
and its role for behavioral changes remain unknown. Microglia
express Toll like receptors (TLR), and it has been suggested
that endogenous TLR ligands released upon cellular damage or
stress activate TLR to induce inflammation. Here we have
shown that TLR deficient mice fail to show social avoidance and
elevated anxiety induced by repeated social defeat stress. TLR
was also involved in the attenuation of stress induced c Fos ex-
pression and dendritic atrophy in mPFC neurons with repetition
of stress. Immunostaining showed that repeated stress induces
microglial activation in the mPFC of wild type mice, but not of
TLR deficient mice. Furthermore, TLR knockdown by artifi-
cial miRNA specifically in microglia of mPFC blocked induction
of social avoidance by repeated stress. These results suggest
that repeated stress activates mPFC microglia through TLR,
thereby leading to neuronal and emotional changes.22
3-O-49 Dysfunction of dopamine D2L
receptor causes stress vulnerability
through aberrant activation of
serotonergic neurons
Norifumi Shioda, Wataru Sugimoto, Kohji Fukunaga
Dept. Pharmacol., Tohoku Univ. Grad. Sch. Pharm. Sci.
Genetic studies show significant association of dopamine D2
receptor (D2R), DRD2 polymorphisms with several mental
disorders. D2R exists as two alternatively spliced isoforms,
D2LR and D2SR. Recent evidence indicates functional diversity
between the two isoforms. Here, we show deficit of D2LR
causes stress vulnerability through activation of serotonergic
neurons in mouse brain. We found that exposure to forced
swim (FS) stress increased anxiety like behaviors in D2LR
KO mice compared to wild type mice. DNA microarray
analyses revealed that serotonin related genes are up regu-
lated in brain stem of D2LR KO mice after FS stress expo-
sure. FS induced serotonin release was significantly in-
creased in the medial prefrontal cortex of D2LR KO mice. In-
terestingly, administration of 8 OH DPAT, a serotonin 5
HT1A receptor (5 HT1AR) agonist ameliorated the FS induced
anxiety like behaviors in wild type mice, but not in D2LR KO
mice. Taken together, D2LR KO mice showed vulnerability of
FS stress through the increase in serotonin release, and 5
HT1AR may be required for heterodimerization with D2LR to
attain its proper function.
3-O-51 Effects of
intracerebroventricular administration of
CGRP on learning and memory in mice
Narumi Hashikawa, Atsuki Matsumoto,
Risa Ishikawa, Yuuta Utaka, Naoya Hashikawa
Dep. Life Sci., Okayama Univ. of Science.
Calcitonin gene related peptide (CGRP) evokes extinction of
fear memory when injected into the bilateral intra central
nucleus of amygdala of rats. In the present study, we evalu-
ated whether CGRP modulates spatial memory in mice. Fur-
thermore, we focused on hippocampus dependent fear mem-
ory in mice. Intracerebroventricular CGRP injections (0.5
nmol) shortened the avoidance latency in passive avoidance
test, and also reduced freezing time in contextual fear learn-
ing test. In contrast, the morris water maze or Y maze test
did not show any significant differences in CGRP injections,
indicating that CGRP affect the fear memory but not spatial
memory. Furthermore, CGRP injections increased the
mRNA level of receptor activity modifying protein 1 (CGRP
receptor component gene), and glutamate decarboxylase 2 in
hippocampus. These results suggested CGRP might contrib-
ute to CGRP receptor or GABAergic to modulate fear mem-
ory formation.S123-O-50 Cognitive improvement by
SAK3 throughT type Ca2+ channel
stimulation
Yasushi Yabuki, Kohji Fukunaga
Dept. Pharmacol., Tohoku Univ. Grad. Sch. Pharm. Sci.
T type voltage gated Ca2+ channels (T VGCCs) are involved
in the pathophysiology of epilepsy, pain and sleep. We re-
cently elucidated the mechanism underlying cognitive en-
hancement of a novel Alzheimer disease drug candidate, ST
101. SA101 stimulates T VGCC in mouse cortical slices and
neuro2A cells over expressed Cav3.1. We here successfully
synthesized another series of spiroimidazopyridine deriva-
tives (SAKs) (PCT/JP2013/51388) and defined the molecular
target of SAK3 among the isoforms of T VGCCs and its
mechanism of hippocampus dependent memory deficits.
Neuro2A cells were transfected by T VGCC α subunit
CACNA1G (Cav3.1), CACNA1H (Cav3.2), or CACNA1I (Cav
3.3). The whole cell path clamp recording indicated that both
ST101 (100pM) and SAK3 (100pM) treatments rapidly en-
hanced Cav3.1 and Cav3.3, but not Cav3.2 T VGCC currents.
The SAK3 enhanced currents were greater than the ST101
enhanced currents. SAK3 (0.1 mg/kg, p.o.) administration im-
proved memory deficits in olfactory bulbectomized mice, and
these effects were blocked by pre administration of T VGCC
selective blocker NNC 55 0396 (12.5 mg/kg, i.p.). Since Cav3.1
T VGCC was highly expressed in the hippocampus, SAK3
possibly improves memory deficits via stimulation of Cav3.1
T VGCC in the hippocampus.
3-O-52 Treatment with luseogliflozin,
an SGLT2 inhibitor, attenuated renal
fibrosis after renal ischemia/reperfusion
injury
Daisuke Nakano, Yifan Zhang, Akira Nishiyama
Dept. Pharmacol., Kagawa Univ.
SGLT2 inhibitors increase glucose excretion in the urine
through inhibiting the glucose reabsorption in proximal tu-
bules. However, it has not been examined the effects of SGLT
2 inhibition on severity of proximal tubular injury or effi-
ciency of repair after injury. Thus, the present study investi-
gated the effects of an SGLT2 inhibitor, luseogliflozin, on
acute kidney injury in mice. Luseogliflozin (30 mg/kg/day, p.
o.) was administered for 7 days after renal ischemia/reperfu-
sion (I/R). Luseogliflozin did not affect increases in BUN,
histopathological damage and autophagy induction at day 1
and 3. On the other hand, luseogliflozin significantly sup-
pressed the development of renal fibrosis at day 7 and week
4. In addition, luseogliflozin prevented congestion/hemor-
rhage of peritubular capillaries and attenuated the endothe-
lial rarefaction and pericyte activation after I/R injury. Re-
nal I/R decreased VEGFa mRNA expression, while luseogli-
flozin reversed this decrease. These results indicate that
luseogliflozin prevented the endothelial rarefaction and the
development of renal fibrosis after renal I/R injury. The
SGLT2 inhibition might affect a tubule capillary crosstalk
during acute kidney injury.3
3-O-53 Clinical significance of CYLD
downregulation in renal fibrosis
Hirofumi Jono 1,2, Go Yoneda 2, Naoki Suenaga 2,
Nozomi Yabuuti 2, Kazuhiko Nishi 3, Hideyuki Saito 1,2
1Dept of Pharmacy, Kumamoto Univ. Hosp., 2Dept. of Clinical and Pharmaceutical
Sciences, School of Pharmacy, Kumamoto Univ., 3Dept. of Hemodialysis and
Apheresis, Kumamoto Univ. Hosp.
Introduction : Tumor suppressor CYLD regulates various
signaling pathways by acting as a deubiquitinating enzyme.
Our clinical evidence has shown that CYLD is associated
with not only tumors, but also inflammatory diseases, such as
renal fibrosis in chronic kidney disease. In this study, we elu-
cidated the roles of CYLD in the molecular pathogenesis of
renal fibrosis. Methods : We generated ischemia/reperfusion
(I/R) induced acute kidney injury (AKI) model mice. CYLD
expression in kidney tissue and human kidney (HK) 2 cells
was determined. Fibrotic gene expression of PAI 1, CTGF
and COL1A1 were examined by real time PCR. Results : In
renal fibrosis tissues of I/R AKI mice, CYLD expression was
markedly decreased. Fibrotic gene expressions were signifi-
cantly increased in response to the CYLD down regulation.
In HK 2 cells, CYLD knockdown by siRNA markedly in-
creased the PAI 1 expression. Moreover, CYLD expression
was significantly suppressed under hypoxic condition,
whereas the PAI 1 expression was elevated in HK 2 cells.
These results suggest that CYLD may play pathological roles
in regulating renal fibrotic response. Conclusion : CYLD
may be a novel regulator involved in renal fibrosis and its
down regulation may trigger fibrosis under ischemic and/or
hypoxic conditions.
3-O-55 Involvement ofAquaporin in
acidification and induction of
inflammatory cytokines in mesangial
cells by acid solution
Tadashi Nagamatsu, Akie Toya, Tomomi Kimura,
Kenta Sago, Tomohiro Mizuno
Lab. Analytical Pharmacol., Meijo Univ. Sch. Pharm.
We have demonstrated that acid solution induces acidifica-
tion and increases expression of inflammatory cytokines in
mesangial cells (MCs). The aim of this study is to clarify the
involvement of aquaporin in acidification and induction of in-
flammatory cytokines in MCs. MCs were exposed to pH 5.5
solution for 2 3 min. Expression of mRNAs was analyzed by
real time RT PCR. The pHi was measured with BCECF
AM. MCs were pretreated with aquaporin 1 or 3 siRNA for
48 h, then stimulated with the acid solution. Both aquaporin 1
and 3 siRNA suppressed a decrease in pHi, and increases in
IL1 β, IL 6, and MCP 1, and TGF β mRNA expression in
acid solution treated MCs. The increase in cytokines was
blocked by Bay 11 7085.S13-O-54 Urinary excretion pattern of
major exosomal proteins in a rat model
of renal fibrosis
Hiroko Sonoda, Siree Asvapromtada,
Minami Kinouchi, Saki Takahashi, Masahiro Ikeda
Dept. Vet. Pharmacol., Miyazaki Univ. Agri.
Nano sized extracellular vesicles, exosomes, in urine have
been reported to include many types of renal functional pro-
teins that are specifically expressed in each renal segment,
representing a reservoir of specific biomarkers for kidney in-
jury. The expression level of renal aquaporin 2 (AQP2), a re-
nal water channel protein found abundantly in urinary
exosomes, has been observed to decrease in renal fibrosis
models. Based on this observation, we examined urinary ex-
cretion pattern of major exosomal proteins including AQP2,
Alix, and TSG101 in a rat model of renal fibrosis caused by
renal ischemia/reperfusion (I/R). Urine samples were col-
lected at 3 (D3) and 7 days (D7) after I/R. Urine osmolality
was significantly decreased only on D3. Masson Trichrome
staining of kidney sections showed that the renal fibrosis was
evident on D7. Immunoblot analyses indicated that urinary
exosomal AQP2 was significantly decreased on D3. Urinary
exosomal Alix and TSG101 levels were significantly in-
creased on D7. These data indicated that urinary exosomal
AQP2 excretion might reflect the urinary concentrating de-
fect in an early phase of renal fibrosis. Moreover, exosomal
Alix and TSG101 levels may be related to progress of renal fi-
brosis.
3-O-56 Creation of renal uric acid
underexcretion animal model and
evaluation of urate lowering effects of
CCBs
Takayuki Hori 1,2, Naoyuki Otani 1, Yuta Ohno 1,
Motoshi Ouchi 1, Hirotsugu Fukuda 2, Naohiko Anzai 1
1Dept. of Pharmacy., and Toxicol. Dokkyo Univ. School of Medicine, 2Dept. of
Cardiac＆ Vascular Surgery Dokkyo Univ. School of Medicine
<Background and objectives>Two years ago, we reported
about urate lowering effects of CCBs. In order to confirm in-
teraction of CCBs with URAT1 in vivo , we have no appro-
priate animal models. We tried to create renal urate underex-
cretion mice.<Method>ICR mice were given PZA 400μg/g
body weight (BW). After 6.5 hours, the blood and urine was
obtained. The benzbromarone (BENZ) group was given PZA
and BENZ 3 μg/g BW or 10 μg/g BW, the nilvadipine (NV),
nifedipine (NF), and nitrendipine (NT) group was given PZA
and NV, NF, NT 3.2mg/kg BW and control group was given
DMSO. Uric acid and creatinine in plasma and urine were
measured, then UA excretion rate (UAER) was evaluated.<
Result>1. PZA treatment significantly reduced UAER (13.3
(control n=9 ) vs 1.24 (PZA n=9), p=0.006). 2. Both 3μg/g
BENZ and 10μg/g BENZ treatment significantly elevated
UAER compared with PZA group (6.16 (BENZ 3μg/g n=7), p
=0.0116, and 21.3 (BENZ 10μg/g, n=6), p=0.0161). And NV,
NF, and NT treatment significantly elevated UAER com-
pared with PZA group, too. (7.29(NV, n=9), p<0.0001, 7.01
(NF, n=9), p=0.0032, 7.33 (NT, n=8), p=0.0009).<conclusions
>In this study, the data could provide a useful model for the
development of underexcretion type hyperuricemia re-
search.24
3-O-57 Anti inflammatory effect of
lansoprazole in rat liver through Nrf2
signaling
Toshio Nishi, Yuta Yamamoto, Takashi Ueyama
Dept. Anat and Cell Biol, Wakayama Med. Univ.
Lansoprazole is a potent anti gastric ulcer drug by inhibiting
the gastric proton pump activity. Previous study showed that
gastric administration of lansoprazole (10 mg/kg 100 mg/kg)
increased the expression of NF E2 related factor (Nrf2) and
antioxidant related stress enzymes including heme oxyge-
nase 1 (HO 1) in rat liver. In this study, we showed that ome-
prazole, other proton pump inhibitor, had no anti oxidant ef-
fect in culture cells derived from hepatocyte. We also exam-
ined anti inflammatory effect of lansoprazole using the ani-
mal model of acute hepatitis induced by thioacetamide (TAA)
treatment. The effect of hepato protection on lansoprazole
was evaluated using histological and biochemical analysis.
Administration of lansoprazole decreased the hepatocellular
degeneration and necrosis with hemorrhage and infiltration
of inflammatory cells in the liver of TAA treatment rats.
The serum levels of ALT elevated by TAA treatment were
significantly decreased by lansoprazole administration.
These results indicate that the novel mechanism of lansopra-
zole could be therapeutic drug of hepatitis.
3-O-59 Effects ofWnt3a,TNFα or
nicotine on differentiation of human
intestinal stem cells into intestinal
epithelial cells
Toshiaki Ishizuka, Ayako Ozawa, Mieko Katsuura,
Yasushi Satoh
Dept. Pharmacol., Natl. Def. Med. Col.
While TNFα may prevent mucosal healing in patients with
inflammatory bowel diseases, nicotine exerts protective ef-
fects. The present study examined whether stimulation with
TNFα or nicotine affects differentiation of human intestinal
stem cells into intestinal epithelial cells. Wnt3a (0.25 nM),
TNFα (3 100 U/ml), and/or nicotine (3 30 μM) were added to
human intestinal stem cells on gelatin coated plates. The dif-
ferentiation potential from the cells into intestinal epithelial
cells was evaluated by CDX2 expression using immunofluo-
rescence staining and western blot analysis. The stimulation
with Wnt3a significantly induced CDX2 expression cultured
with the differentiation protocol. On the other hand, treat-
ment with TNFα (100 U/ml) significantly inhibited Wnt3a in-
duced CDX2 expression. Simultaneous treatment with nico-
tine (3 or 10 μM) significantly reversed the inhibitory effect
of TNFα. In addition, pretreatment with α bungarotoxin (an
α7 nicotinic acetylcholine receptor antagonist) blocked the
reverse effect of nicotine. Although the stimulation with
TNFα inhibits the differentiation of human intestinal stem
cells, the stimulation with nicotine may protect the inhibitory
effect of TNFα.S13-O-58 SIRT1 IS UP REGULATED BY
ER STRESSVIATHE PI3K AKT GSK3
βPATHWAYANDMEDIATES ER STRESS
INDUCED HEPATOCELLULAR INJURY
Tomoaki Koga 1,2, Mary Ann Suico 1, Shogo Shimasaki 1,
Eriko Watanabe 1, Yukari Kai 1, Kosuke Koyama 1,
Kohei Omachi 1, Saori Morino Koga 1, Takashi Sato 1,
Tsuyoshi Shuto 1, Kazutoshi Mori 3, Shinjiro Hino 4,
Mitsuyoshi Nakao 4, Hirofumi Kai 1
1Department of Molecular Medicine, Graduate School of Pharmaceutical Sciences,
Kumamoto University, 2Department of Biochemistry, Juntendo University School
of Medicine, 3Department of Biophysics, Graduate School of Science, Kyoto
University, 4Department of Medical Cell Biology, Institute of Molecular
Embryology and Genetics, Kumamoto University
Sirtuin 1 (SIRT1) is a NAD(+) dependent histone deacetylase that has impor-
tant roles in various biological processes including stress response and cell
survival. While several reports have shown that SIRT1 negatively regulates
endoplasmic reticulum (ER) stress and ER stress induced responses in vitro
and in vivo , the effect of ER stress on SIRT1 is less explored. ER stress is
caused by dysfunction of ER homeostasis, and exacerbates various diseases in-
cluding diabetes, fatty liver, and chronic obstructive pulmonary disease. In
this study, we showed that ER stress induced SIRT1 expression in vitro and
in vivo . Surprisingly, the conventional ER stress activated transcription fac-
tors XBP1, ATF4 and ATF6 seem to be dispensable for SIRT1 induction. In-
stead, we found that the PI3K Akt GSK3β signaling pathway is required for
SIRT1 induction by ER stress. Furthermore, we showed that pharmacological
inhibition of SIRT1 by EX527 inhibited the ER stress induced cellular death
in vitro and ameliorated the severe hepatocellular injury in vivo , indicating a
detrimental role of SIRT1 in ER stress induced damage responses. Collec-
tively, these data suggests that SIRT1 expression is increased by ER stress
and contributes to ER stress induced hepatocellular damage.
3-O-60 Autophagy Deficiency
Diminishes Indomethacin induced
Intestinal Epithelial Cell Damage
through theActivation of ERK/Nrf2/HO
1 pathway
Takatoshi Nakagawa 1, Satoshi Harada 2,
Shunichi Yokoe 1, Yuichi Kojima 2, Kazuhide Higuchi 2,
Michio Asahi 1
1Dept. Pharmacol., Fac. Med., Osaka Med. Col., 2Dept. Int. Med. II, Fac. Med.,
Osaka Med Col.
NSAIDs damages intestinal epithelial cells and are reported
to induce autophagy and apoptosis in intestinal epithelial
cells. To examine the role of autophagy in the damage, we
used autophagy related gene Atg5 conditional knockout
mice. Indomethacin (IM) induced intestinal epithelium dam-
age was reduced in Atg5 conditional knockout mice. IM in-
duced damage in IEC6 rat intestinal epithelial cells was re-
duced when Atg5 was silenced (IEC6shAtg5 cells). Western
blot analyses indicated that IM induced apoptosis decreased,
and the potent, oxidative stress related ERK/Nrf2/HO 1 sig-
naling pathway was upregulated in IEC6shAtg5 cells. Also, in
the cells, the amount of ROS at the baseline and the rate of in-
crease after IM treatment, and the mitochondrial membrane
potential were lower than in intact IEC6 cells, indicating that
autophagy deficiency increased ROS production via mito-
chondrial disturbance. These data suggest that autophagy
deficit and consequent activation of the ERK/Nrf2/HO 1
pathway diminished IM induced, apoptosis mediated intesti-
nal epithelial cell damage, and genetic analyses of single nu-
cleotide polymorphisms in autophagy related genes could
predict NSAID induced intestinal injury.25
3-O-61 NO dependent adjustment of
gut microbiota in the mouse intestine
Akio Matsumoto 1, Takeshi Shimizu 2, Yoshie Reien 1,
Tomoko Tachibana 1, Yasuhiro Watanabe 1,
Masatoshi Noda 2, Haruaki Nakaya 1,3
1Dept. Pharmacol., Chiba Univ. Grad. Sch. Med., 2Dept. Mol. Infectiology, Chiba
Univ. Grad. Sch. Med., 3 Chiba Univ.
It is increasingly perceived that intestine is host to a large
microbial community (microbiota) to protect the intestine
against colonization by exogenous microorganisms, such as
enterohemorrhagic Escherichia coli . Nitric oxide (NO) works
as bactericidal as they can reach to the center of the gut
where those bacteria locate in the feces. Meanwhile, mucosal
immunity is rather limited to the close proximity to the intes-
tinal wall. Thus, we focused on the NO production and the
bactericidal activity in the mouse intestine (C57BL/6). Im-
munoblot analyses revealed that jejunum express neuronal
NOS (nNOS) and a part of ileum constitutively expresses in-
ducible NOS (iNOS), further LPS treatment induced iNOS ex-
pression in the colon. E.coli transformed with NO sensor
plasmid revealed that NOSs locally produce NO which effec-
tively kills exogenous E.coli as bactericidal check point.
These barriers in jejunum and ileum have barrier function in
the early and the late phase of bacteria migration, respec-
tively. An administration of NOS inhibitor compromised NO
barrier system, resulted in the aberrant growth of Pseudo-
monas aeruginosa . Therefore, NO production in the gut sta-
bilize and adjust the balance of microbiota in the mouse gut.
3-O-63 Sitagliptin inhibits
lipopolysaccharide stimulated
interleukin 6 production, intranuclear p
65 expression, and p38 MAPK
phosphorylation
Hitomi Hasegawa 1, Yuya Nakamura 1,2, Mayumi Tsuji 1,
Hiromichi Gotoh 2, Yoshikazu Goto 2,
Masahiro Inagaki 3, Katsuji Oguchi 1
1Dept. Pharmacol., Showa Univ. Sch. Med, 2 Saiyu Soka Hosp., 3Dept. Chem. Col.
Arts and Sci. Showa Univ
Anti inflammatory therapy is important for the prognosis of
diabetic patients. We demonstrated the mitogen activated
protein kinase (MAPK) dependent anti inflammatory effects
of sitagliptin in human umbilical vein endothelial cells (HU-
VECs). HUVECs were either pretreated with different doses
of sitagliptin for 1 h or left untreated. Subsequently, HUVECs
were either incubated with lipopolysaccharide (LPS) to-
gether with sitagliptin (after treatment) or left untreated.
The culture medium interleukin (IL) 6 levels and intranu-
clear p65 levels were measured 5 h, and the cytosolic frac-
tions p38 MAPK levels were measured 30 min after simulta-
neous treatment with LPS and sitagliptin. Pretreatment with
sitagliptin reduced LPS stimulated IL 6 production. More-
over, sitagliptin inhibited LPS stimulated intranuclear p65
expression and p38 MAPK phosphorylation. Pretreatment of
cells with sitagliptin at all concentrations tested reduced
LPS stimulated IL 6 production. However, after treatment
of cells with sitagliptin at any concentration did not inhibit.
In HUVECs, sitagliptin elicits its anti inflammatory effects
through MAPK dependent mechanisms. Sitagliptin may also
function as a free radical scavenger.S123-O-62 Oscillation of p38 activity
controls efficient expression of pro
inflammatory genes
Taichiro Tomida, Masanori Ito, Kimitaka Yamaguchi,
Yoshinari Seki, Satomi Adachi Akahane
Dept. Physiol., Sch. Med., Fac. Med., Toho Univ.
Signaling by the conserved stress activated MAP kinase fam-
ily is a major mechanism through which cells respond prop-
erly to various extracellular stimuli and induce adaptive re-
sponses. Regulation of stress MAP kinase signaling has been
elucidated in detail, however, how cells induce appropriate
cellular function in accordance with the changes in their sur-
rounding environment remains unclear. To clarify this issue,
we developed a FRET based p38 activity sensor and studied
the dynamics of p38 activation in individual cells. Although
previous biochemical studies demonstrated that pro inflam-
matory cytokines activate p38 transiently, we found that p38
activity subsequently oscillated for more than 8 hr. As later p
38 peaks occurred asynchronously among cells, cell popula-
tion averagelooked low sustained. Mathematical modeling,
which we have experimentally verified, indicates that the
asynchronous oscillation of p38 is generated through a nega-
tive feedback loop involving the dual specificity phosphatase
MKP 1. We investigated the role of p38 oscillation in gene ex-
pression and found that the oscillatory p38 is necessary for
expression of pro inflammatory genes, and the optimal fre-
quency of p38 oscillation for efficient gene induction differs
for each genes.
3-O-64 The potential of GSK 3
inhibitors as novel anti inflammatory
drugs
Toshihiro Noma 1,2, Fumi Takahashi 1, Masaki Arioka 1,
Toshiyuki Sasaguri 1
1Dept. Clinical Pharmacology., Kyushu University. Grad. Sch. Med., 2Dept. Oral
Maxillofacial Surgery., Kyushu University. Grad. Sch. Dent.
Prostaglandin E2 (PGE2) is synthesized by cycloxgenase 2
(COX 2) and microsomal PGE synthase 1 (mPGES 1) induced
by inflammatory stimuli. Although glycogen synthase
kinase 3 (GSK 3) has been reported to play an important role
in inflammatory reactions, the role of GSK 3 in PGE2 produc-
tion remains unclear. In the present study, therefore, we at-
tempted to solve this issue using macrophage like cells de-
rived from THP 1 and air pouch inflammation model mice.
GSK 3 inhibitors LiCl and SB216763 strongly suppressed the
expression levels of COX 2 and mPGES 1 and PGE2 produc-
tion evoked by lipopolysaccharide (LPS) in differentiated
THP 1 cells, probably by inhibiting early growth response 1
(Egr 1). Further, pharmacological and genetic inhibitions of
GSK 3 reduced PGE2 production in vivo. These results sug-
gested that GSK 3 plays a crucial role in PGE2 production
and GSK 3 inhibitors may have potential as novel anti in-
flammatory drugs.6
3-O-65 Suppression of innate
inflammation by phytochemicals
Tatsuya Saitoh
Division of Molecular Genetics, Institute for Enzyme Research, Tokushima
University
With its adaptor protein ASC, NLRP3 forms the inflamma-
some and mediates inflammatory innate immune responses.
Development of an anti inflammatory drug targeting the
NLRP3 inflammasome is urgently required because its aber-
rant activation often causes inflammatory diseases, including
gout. We found that resveratrol, a natural polyphenol in
grapes and wine, is a safe and effective phytochemical that in-
hibits NLRP3 inflammasome activation. Resveratrol inhibits
the accumulation of acetylated alpha tubulin caused by mito-
chondrial damage in macrophages stimulated with inducers
of the NLRP3 inflammasome. Consequently, resveratrol in-
hibits the acetylated alpha tubulin mediated spatial ar-
rangement of mitochondria and their subsequent contact
with the endoplasmic reticulum, causing insufficient assem-
bly of ASC on the mitochondria and NLRP3 on the endoplas-
mic reticulum. These findings indicate that resveratrol tar-
gets the generation of an optimal site for the assembly of
NLRP3 and ASC, thus inhibiting NLRP3 inflammasome acti-
vation. We also found that other phytochemicals could inhibit
activation of the NLRP3 inflammasome. Therefore, phyto-
chemicals could be an effective medication for the treatment
of NLRP3 related inflammatory diseases.
3-O-67 Neural mechanisms of acute
stress induced enhancement of cocaine
craving behaviors
Hironori Kamii 1,2, Fumiya Shinohara 2,
Naofumi Taoka 2, Masabumi Minami 2,
Katsuyuki Kaneda 1
1 Lab. Mol. Pharmacol., Kanazawa Univ. Grad. Sch. Nat. Sci. Tech., 2Dept.
Pharmacol., Grad. Sch. Pharm. Sci., Hokkaido Univ.
We examined the effects of an acute stress on cocaine in-
duced conditioned place preference (CPP) to investigate
whether stress affects cocaine craving behaviors. Rats ex-
posed to an acute restraint stress for 30 min before posttest
session showed significantly larger CPP scores as compared
to non stressed rats, indicating that acute stress enhances co-
caine craving. Because stress increases the extracellular
level of noradrenaline (NA) and the laterodorsal tegmental
nucleus (LDT) is associated with cocaine CPP, we investi-
gated the possible contribution of NA transmission in the
LDT to the stress induced enhancement of cocaine CPP. In-
tra LDT injection of β or α2 adrenoceptor inhibitor immedi-
ately before stress exposure markedly reduced the enhanced
cocaine CPP. Furthermore, blockade of muscarinic, nicotinic
acetylcholine receptors or NMDA/AMPA receptors in the
ventral tegmental area (VTA), and of D1 dopamine receptors
in the medial prefrontal cortex (mPFC) attenuates the stress
induced enhancement of cocaine CPP. These results suggest
that NA transmission to the LDT, cholinergic and glutama-
tergic transmissions to the VTA, and dopaminergic transmis-
sion to the mPFC may contribute to acute stress induced en-
hancement of cocaine craving behaviors.S13-O-66 Red ginseng extract exerts an
anti inflammatory action in bacteria
infected human fibroblasts
Mayuko Osada Oka 1, Mayu Kiyohara 1,
Yukiko Minamiyama 1, Keiichi Samukawa 2,
Hiroshi Iwao 3, Yasukatsu Izumi 2
1Grad. Sch. Life Enviro. Sci., Kyoto Pref. Univ., 2Dep. Appl. Pharmacol. Ther.,
Osaka City Univ. Med. Sch., 3 International Buddhist Univ.
[Background] Staphylococcus aureus plays an important role
in the pathogenesis and course of atopic dermatitis (AD). We
have recently shown that Korean red ginseng extract (RGE)
may have the potential for treatment of atopic dermatitis via
the suppression of the signal pathway of p70S6 kinase (p70S6
K). Here, we examined whether RGE attenuated p70S6K
phosphorylation (p p70S6K), which was caused by S. aureus ,
in human fibroblast cells and inflammatory monocytes.
[Methods and Results] Human embryo fibroblast cells
(OUMS 36) and human monocytes (THP 1) were infected
with S. aureus for 12 h in the presence or absence of RGE
(100 &mug/ml). The p p70S6K level was increased in the in-
fected OUMS 36 cells compared with the un infected cells.
Interestingly, RGE significantly decreased the p p70S6K
level. Similarly in monocytes, RGE attenuated an increase of
the phosphorylation by infection with S. aureus . Moreover,
RGE inhibited S. aureus induced up regulation of CCL2 and
CXCL10 mRNA. [Conclusion] RGE play a role in anti inflam-
mation via inactivation of p70S6K in S. aureus infected fibro-
blasts and monocytes, suggesting that RGE might have anti
atopic effects in a major concern of S. aureus infection.
3-O-68 Implication of L type
voltage dependent Ca2+ channels in
nucleus accumbens on EtOH drinking
Kazuhiro Kurokawa, Shohei Yamamoto,
Seitaro Ohkuma
Dept. Pharmacol., Kawasaki Med. Univ.
Previous data have demonstrated that a L type voltage de-
pendent Ca2+ channels (VDCCs) blockers, nifedipine, which
binds to α1 subunits of L type VDCCs to suppress Ca2+ entry
into cells, inhibits the development of psychological depend-
ence on drug of abuse such as cocaine, methamphetamine and
morphine. This study investigated the role of VDCCs in
mouse nucleus accumbens (NAcc) in regulating voluntary
ethanol (EtOH) drinking using a model of chronic intermit-
tent EtOH (CIE) exposure. Mouse were tested for EtOH
drinking in a two bottle choice test (12h/day). Mice exposed
two cycles of CIE significantly increased EtOH dinking when
compared to baseline levels recorded before CIE exposure
and compared with EtOH drinking in air exposed controls.
Compared with air exposed control, CIE exposure signifi-
cantly increased expression levels of Cav1.2 and Cav1.3 pro-
teins in the postsynaptic density enriched fraction of NAcc.
The i.c.v. administration of nifedipine reduced EtOH dinking
in CIE mice. These results indicate that upregulation of L
type VDCCs in the NAcc may contribute to promote exces-
sive levels of EtOH drinking.27
3-O-69 Diversity of long interspersed
element 1 Retrotransposition induced
by drugs of abuse
Noriyuki Okudaira, Hiroshi Sakagami
Div. Pharmacol., Dept. Diagno Thera Sci., Meikai Univ Sch Dent.
Long interspersed element 1 (L1) is a retroelement constitut-
ing approximately 17% of human genome. A single human
cell has 80 100 copies of L1 capable of retrotransposition (L1
RTP), approximately 10% of which are “hot L1” copies,
primed for “jumping” within the genome. Recent studies
demonstrated induction of L1 activity by drugs of abuse or
low molecular weight compounds, but little is known about
the underlying mechanism. The aim of this study was to iden-
tify the mechanism by which methamphetamine (METH), co-
caine, morphine and fentanyl induce L1 RTP. Our results re-
vealed that These drugs induced L1 RTP in neuronal cell
lines. This effect was found to be reverse transcriptase de-
pendent, but not accompanied by the induction of double
strand breaks. RNA interference experiments combined with
add back of siRNA resistant cDNAs revealed that the induc-
tion of L1 RTP by METH or cocaine depends on the activa-
tion of cAMP response element binding protein (CREB),
whereas the induction of L1 RTP by morphine and fentanyl
depends on Toll like receptor 4 (TLR4). L1 RTP induced by
drugs of abuse is a novel type of genomic instability, and
analysis of this phenomenon might be a novel approach to elu-
cidate the mechanism of substance use disorders.
3-O-71 Intracellular logistics
coordinated by LIS1 and lissencephaly
Masami Yamada
Dept. Genetic Disease, Osaka City Univ. Grad. Sch. Med.
LIS1 forms a complex with dynein and kinesin 1 transports a
LIS1 dynein tubulin complex to plus ends of microtubules
via mNUDC. Rab6a releases LIS1 from the LIS1 dynein tu-
bulin complex, allowing dynein to initiate retrograde move-
ment. However, the regulatory mechanism underlying re-
lease of dynactin bound cargoes from dynein motor remains
largely unknown. Here, we report that ADP ribosylation fac-
tor like 3 (Arl3) and dynein light chain, LC8 coordinately in-
duce dissociation of dynactin from dynein. Immunoprecipita-
tion and microtubule pull down assays revealed that the GTP
bound mutant, Arl3 (Q71L) and LC8 facilitated detachment of
dynactin from dynein. In addition, we demonstrated Arl3 (Q
71L) or LC8 mediated dynactin release from a dynein dy-
nactin complex through an in vitro triple color quantum dot
coupled with total internal reflection fluorescence (TIRF) im-
aging system. Furthermore, we disclosed in vivo interactions
of Arl3 and LC8 with dynactin and dynein, respectively by
live cell imaging. Finally, knockdown of Arl3 and LC8 by
siRNA induced an abnormal localization of dynein, dynactin
and related organelles. Our findings uncovered the surpris-
ing functional relevance of GTP bound Arl3 and LC8 for the
unloading regulation of dynactin bound cargo from dynein
motor.S123-O-70 A novel regulation system of
inhibitory neural networks involved in
schizophrenia
Miho Kawata 1, Hideki Tamura 2, Naoko Kuzumaki 1,
Michiko Narita 1, Sadao Shiosaka 3, Minoru Narita 1,2
1Dept. Pharmacol., Hoshi Univ., 2 L StaR, Hoshi Univ., 3Grad. sch. Biosci.,
NAIST.
Disruption of the ratio of excitation and inhibition (E/I bal-
ance) can give rise to profound behavioral deficits and may
play a key role in serious mental disease such as schizophre-
nia. In particular, parvalbumin interneurons coordinate the
E/I balance and generate gamma oscillations, which contrib-
ute to cognitive functions. However, how these interneurons
participate in cognitive functions remains unclear. Here we
show that neuropsin (NP) NRG1 ErbB4 signaling is impor-
tant for coordinating brain plasticity. NP is extracellular pro-
tease and cleaves NRG1 bound to perineuronal nets (PNNs)
around ErbB4 positive parvalbumin interneurons and acti-
vates ErbB4 receptor. This signaling enhanced GABAergic
neurotransmission and generated gamma oscillations. In NP
deficient mice, disrupted the E/I balance by decreasing the
activity of parvalbumin interneurons resulting in the reduc-
tion of gamma oscillations. This reduction was restored by in-
tracerebral infusion of NRG1. These results suggest that NP
NRG1 ErbB4 signaling may be a useful target of pharma-
cological therapies against cognitive disorders. Since the
number of PNNs is known to be reduced in schizophrenia, we
are currently examining how these inhibitory networks
modulate the expression of PNNs.
3-O-72 Involvement of cathepsin B in
Alzheimer’s disease (AD) like
pathologies following chronic systemic
treatment with lipopolyssacharide from
Porphyromonas gingivalis
Zhou Wu, Junjun Ni, Hiroshi Nakanishi
Dept. of Aging Sci.＆ Pharmacol., Fac of Dent. Sci., Kyushu Univ.
We have attempted to clarify the exacerbating effects of peri-
odontitis on AD pathologies. In this study, we examined ef-
fects of systemic treatment with lipopolyssacharide from
Porphyromonas gingivalis (PG/LPS) on AD like pathologies,
including amyoid β (Aβ) accumulation, microglial activation
and cognitive impairment. Furthermore, critical roles of
cathepsin B (CatB) in PG/LPS induced AD like pathologies,
because CatB is necessary for the IL 1β production by micro-
glia and a β secretase for production of Aβ in the neuronal se-
cretory pathway. Systemic treatment with PG/LPS for five
consecutive weeks induced Aβ accumulation and microglial
production of IL 1β in the hippocampus of middle aged wild
type mice, but not in age matched CatB / mice. Further-
more, chronic systemic treatment with PG/LPS significantly
impaired learning and memory in middle aged wild type
mice, but not in age matched CatB / mice. These observa-
tions suggest that chronic systemic treatment with PG/LPS
induces AD like pathologies, including Aβ accumulation, mi-
croglial activation and cognitive impairment, in middle aged
mice in a CatB dependent manner.8
3-O-73 AnAlzheimer’s disease
linked mutantT835M UNC5C causes
neuronal cell death by activating an
intracellular death signal cascade
Yuichi Hashimoto 1, Yuka Toyama 1,
Masaaki Matsuoka 1,2
1Dept. Pharmacol., Tokyo Med. Univ., 2Dept. Dematol. Neurosci., Tokyo Med.
Univ.
A previous study showed that a missense mutation (T835M)
in the UNC5C gene appears to increase the risk for late onset
Alzheimer’s disease and that various insults lead to increased
death in neurons expressing T835M UNC5C In this study, we
found that overexpression of T835M UNC5C itself causes
prominent death while overexpression of wild type UNC5C
causes minimal death in F11 neurohybrid cells. Recombinant
netrin 1 protein, the UNC5C ligand, inhibits this death. By
various experiments using pharmacological inhibitors and
dominant negative kinase plasmids, neuronal death by T835
M UNC5C is mediated by an intracellular death signal path-
way consisting of DAPK1/PKD/ASK1/JNK/caspases in this
order. In addition, mouse calmodulin like skin protein 1 pro-
tein also inhibited neuronal death by T835M UNC5C as same
as early onset Alzheimer’s disease causable gene V642I
APP. These results may provide a new insight on the path-
omechanism of Alzheimer’s disease.
3-O-75 β secretase regulates
formation and function of synapse
Yuji Kamikubo, Kazue Niisato, Yoshie Hashimoto,
Takashi Sakurai
Dept. Pharmacol., Juntendo Univ. Sch. Med.
β secretase 1(BACE1) is a transmembrane aspartic acid pro-
teinase that cleaves amyloid precursor proteins (APPs). β
site APP cleavage is being explored as a target for therapy
and prevention of Alzheimer’s disease (AD). BACE1 is abun-
dant in neurons and participate in proteolysis processing of
several membrane proteins. Although the amyloid pathology
was abolished, genetic deletion of BACE1 activity elicits com-
plex neurological phenotypes such as psychiatric disorder.
To establish of continuous ex vivo analysis model is impor-
tant for elucidation of BACE1 physiological functions and de-
velopment of its therapeutic agent for AD. Here, we demon-
strate that hippocampal slice culture is suitable for this pur-
pose. In cultured hippocampal slices, expression level and dis-
tribution of BACE1 is retained, and β cleavage of APP was
occurred. Consistent with previous reports, administration of
BACE1 inhibitor to culture medium reduced secretion of Aβ
and sAPPβ from slices and impedes synapse formation and
transduction. Collectively, our data indicate hippocampal
slice culture is useful for study of BACE1 functions in syn-
apse.S123-O-74 Discovery of two strains of
Citrus tachibana and pharmacological
features of the peel extracts
Ichiro Kawahata 1, Akihiro Daikonya 2,
Hidehiro Ando 2, Masaaki Yoshida 2, Koji Sugimura 3,
Naoko Anjiki 3, Osamu Iida 4, Kayo Yoshimatsu 4,
Noriaki Kawano 4, Takayuki Inui 4, Nobuo Kawahara 4,
Tohru Yamakuni 1
1Grad. Sch. Pharm. Sci., Tohoku Univ., 2 Kotaro Pharmaceutical Co., LTD,
3 Tanegashima Div. RCMPR, NIBIOHN, 4Tsukuba Div. RCMPR, NIBIOHN
Alzheimer’s disease (AD) is the most common neurodegenera-
tive disorder, progressively impairing memory and cognitive
functions. Previously we reported anti dementia action of
Nchinpi in an animal model of dementia (Kawahata et al., 2013).
We recently identified two strains of Citrus tachibana (TCB),
whose peel extracts are nobiletin or sinensetin rich, respec-
tively. Here we examined the effects of these extracts on
cAMP response element (CRE) or serum response factor
(SRF) mediated signaling pathways, which are associated with
in memory formation and spatial perception, and analyzed the
underlying mechanism. Our reporter gene assay revealed that
the nobiletin rich TCB more potently elevated CRE mediated
transcription than the other one, and recovered soluble Aβ oli-
gomer impaired transcriptional activity in cultured hippocam-
pal neurons. Interestingly, this elevated transcription was abol-
ished by a MEK inhibitor U0126 but not a PKA inhibitor H 89.
Moreover, nobiletin, the constituent, notably facilitated SRF
mediated transcription, which was suppressed by C3 enzyme, a
RhoA inhibitor. Collectively, these findings suggest that the no-
biletin rich TCB facilitates CRE and SRF mediated tran-
scription to improve impaired learning and memory.
3-O-76 Tau involves in hippocampal
neuronal hyper activity in hAPP
transgenic mice
Misato Yoshikawa, Tetsuya Kimura,
Akihiko Takashima
Dept. Aging Neurobiol., National Center for Geriatrics and Gerontology
We examined neuronal activity mapping in Alzheimer’s dis-
ease model mice, hAPP (J20) mice and effects of microtu-
bule associated protein tau in J20 mice. Manganese enhanced
MRI (MEMRI) is one of the techniques for monitoring the
neuronal activity in vivo. In recent report, J20 mice are im-
paired learning and memory in Morris water maze (MWM),
and tau deficient J20 mice attenuate this impairment. How-
ever, this result was not reproduced. Rather, the increased
exploration behavior in open field was observed in J20 mice,
and was attenuated in tau deficient J20 mice, suggesting that
tau is involved in exploration behavior rather than place
memory formation in MWM. Brain activity during explora-
tion in novel environment monitoring by MEMRI indicated
that increase hippocampal neural activity in J20 mice, com-
pared with wild type mice. Tau deficient J20 mice attenuated
the hyper neural activity in hippocampus. These results sug-
gest that Aβ/APP overexpression exert hippocampal hyper-
activity through tau, and consequently impair exploration be-
havior. Since hippocampal hyper activity was observed in
MCI patients, this hyper activity may cause neurofibrillary
tangle formation in hippocampus, and similar observations in
J20 mice may use for drug screening in AD therapy.9
3-O-77 Sustained expression of
MCP 1 regardless changes in
hemodynamic status during intracranial
aneurysm formation and progression
Tomohiro Aoki 1, Kimiko Yamamoto 2,
Miyuki Fukuda 1,3, Shuh Narumiya 1
1 Innovation Center for Immunoregulation Technology and Therapeutics, Kyoto
Univ Scl. Med., 2 System Physiology, Dept. Biomedical Engineering, Dept. Med.,
Univ. Tokyo, 3Dept. Neurosurgery, Kyoto Univ. Scl. Med.
Intracranial aneurysm (IA) is a socially important disease as
a major cause of subarachnoid hemorrhage. However, today,
there is no medical treatment for IAs mainly because mecha-
nisms underlying IA progression remain unclear. We have,
recently, clarified contribution of MCP 1 mediated macro-
phage infiltration and macrophage evoked inflammatory re-
sponses to the pathogenesis of IA. In the other point of view,
hemodynamic status surrounding IA lesion is dramatically
changed during IA progression, high wall shear stress in for-
mation and low walls shear stress with concomitant turbulent
flow in progression. Based on these findings, we have ana-
lyzed the causative relationship between hemodynamic stress
loaded on endothelial cells and MCP 1 expression in these
cells of IA walls. We found that both high wall and low shear
stress with concomitant turbulent flow induced MCP 1 ex-
pression in culture endothelial cells and that, in rat model of
IAs, MCP 1 expression was sustained once after induced at
the early stage. These results suggest that, independence of
dramatically changes in hemodynamic status, MCP 1 expres-
sion is sustained and, therefore, MCP 1 or macrophages may
be a good candidate of therapeutic target.
3-O-79 COX 2/mPGES 1 axis
induces blood flow recovery in ischemic
hind limb model.
Hideki Amano 1, Yoshiya Ito 2, Ryo Takahashi 1,
Masaki Nakamura 3, Hidero Kitasato 3, Shizuo Akira 4,
Masataka Majima 1
1Dept. Pharmacol. Kitasato University. Sch. Med, 2Dept. Surgery. Kitasato
University. Sch. Med, 3Dept. Microbiology. Kitasato University. Sch. Allied
Health, 4 Innovation Center for Immunoregulation Technologies and Drug
It was reported that cyclooxygenase 2 (COX 2) derived
Prostaglandin E2 (PGE2) induce angiogenesis, especially in
tumor angiogenesis. But the precise of the mechanism of
COX 2 derived PGE2 on angiogenesis recovery from
ischemic condition is not well understood. We evaluated this
phenomenon by using model of acute hind limb ischemia of
microsomal prostaglandin E synthase 1 deficient mice
(mPGES 1KO) and wild type mice (WT).In order to confirm
whether COX 2 involved in ischemic recovery, aspirin and
COX 2 inhibitor were administrated after surgical treat-
ment. Compared to vehicle mice, mice treated with aspirin
and COX 2 inhibitor treated mice were significantly sup-
pressed blood flow recovery (p<0.05). The mRNA expression
of COX 2 and mPGES 1 in the ischemic muscle was enhanced
on day 3 in vehicle mice but not in aspirin and cox 2 inhibitor
treated mice. Immunohistochemical analysis showed
mPGES 1 positive cell was suppressed in aspirin, COX 2 in-
hibitor treated and mPGES 1KO. Compared to WT, mPGES
1KO was significantly suppressed blood flow recovery (p<
0.05). Furthermore, mPGES 1KO mice injected with
mPGES 1 overexpressing fibroblast enhanced blood flow re-
covery.These results suggested that COX2/mPGES 1 axis in-
duced blood flow recovery from ischemia.S13-O-78 Withdrawal
3-O-80 Hypoxic culture induced
upregulation of Kir2.1 expression and
increased store operated calcium entry
in bovine brain endothelial cells.
Hideto Yamamura 1, Yoshiaki Suzuki 1,
Hisao Yamamura 1, Kiyofumi Asai 2, Yuji Imaizumi 1
1Dept. Mol.＆ Cell. Pharmacol., Grad. Sch. Pharmceut. Sci, Nagoya City Univ.,
2Dept. Mol. Neurobiol., Grad. Sch. Med. Sci., Nagoya City Univ.
It is not fully clear how Ca2+ mobilization in brain endothelial
cells (BECs) is affected by hypoxic conditions, including brain
ischemia. We found that hypoxic cell culture increased Ba2+
sensitive inward current and Kir2.1 protein expression in t
BBEC117, a cell line derived from bovine brain endothelial
cells. The hypoxic culture under the conditions of 4~5% oxy-
gen for 72 hr facilitated Ca2+ influx due to the store operated
Ca2+ entry (SOCE). SOCE was induced by Ca2+ addition follow-
ing the store Ca2+ depletion by treatment with thapsigargin in
Ca2+ free solution. We found in the present study that the
SOCE under hypoxic culture was larger than that under nor-
moxic culture. Our previous studies have shown that SOCE
strongly depends upon the membrane potential in t BBEC
117 ; membrane hyperpolarization facilitates SOCE. Corre-
spondingly, the membrane hyperpolarization followed by
SOCE under hypoxic culture was larger than normoxic cul-
ture and significantly suppressed by 100 μM Ba2+. These re-
sults suggest that hypoxic culture of BECs induces Kir2.1
upregulation and, thus, increases SOCE by membrane hyper-
polarization.30
3-O-81 Regulation of angiogenesis
byAccessory proteins for heterotrimeric
G protein
Hisaki Hayashi 1, Abudulla Al Mamun 1, Miho Sakima 1,
Rina Yagasaki 2, Tsutomu Nakahara 2, Motohiko Sato 1
1Dept. Physiol., Aichi. Med. Univ., 2Dept. Mol. Pharmacol., Kitasato Univ. Sch.
Pharmacol.
Heterotrimeric G proteins are essential signaling molecules
in physiological and pathological events. We have previously
identified a novel Gβγ binding protein, activator of G protein
signaling (AGS) 8, which was involved in VEGF induced an-
giogenic events ; tube formation, cell proliferation and mi-
gration. Here, we further analyzed mechanism how AGS8 in-
fluences VEGF induced angiogenesis. Knockdown of AGS8
by siRNA reduced VEGF induced phosphorylation of VEGF
receptor type2 (VEGFR 2) in vascular endothelial cells. In-
terestingly, VEGFR 2 in the cell surface was decreased fol-
lowing knockdown of AGS8, whereas the expression of
VEGFR 2 in intracellular organelles, including Golgi appara-
tus and early endosome, was increased. Endocytosis inhibi-
tors did not recover the altered distribution of VEGFR 2.
AGS8 was found in a protein complex with Gβγ and VEGFR 2
in cell, suggesting a potential role of AGS8 Gβγ in trafficking
of VEGFR 2 to the membrane. Furthermore, role of AGS8
was analyzed using murine choroidal neovascularization
model. AGS8 mRNA was upregulated after laser irradiation,
and AGS8 protein was highly expressed in newly formed ves-
sels, but not in preexisting ones. These results suggest possi-
ble involvement of AGS8 Gβγ in angiogenesis in vivo.
3-O-83 Calcitonin gene related
peptide inhibits tumor cell proliferation
of hepatocellular carcinoma cells
through the Ras/MEK/ERK pathway
Yuko Takeba 1, Masaki Hara 2, Minoru Watanabe 3,
Taroh Iiri 1, Yuki Ohta 1, Masanori Ootaki 1,
Naoki Matsumoto 1
1Dept Pharmacol. St. Marianna Univ. Sch. Med., 2Dept Genomicsl. St. Marianna
Univ. Grad. Sch. Med., 3 Inst. Animal Exp. St. Marianna Univ. Grad. Sch. Med.
Calcitonin gene related peptide (CGRP) regulates physiologi-
cal functions. Several neuropeptides are involved in the pro-
gression of hepatocellular carcinoma (HCC), although the
role of CGRP in HCC pathogenesis is unclear. To clarify the
effects of CGRP on tumor progression in HCC cells. CGRP
and its receptors, CLR 1 and RAMP 1 were expressed in
HCC tissues and HCC cell lines. When Huh7 cells were cul-
tured with CGRP 10 10M and 10 9M, cell proliferation was sig-
nificantly inhibited. In addition, the total and phosphorylated
protein levels of Ras and MAPK family proteins, MEK1 and
ERK1/2 were also inhibited by CGRP 10 10M incubation.
CGRP significantly increased the protein levels of CREB and
its phosphorylated form in the nuclei of Huh7 cells. Further-
more, pretreatment of CGRP receptor antagonist CGRP8 37
abolished the increases in CREB and pCREB protein levels in
the nuclei of Huh7 cells. In addition, pretreatment of CGRP8 37
and cAMP inhibitor Rp cAMP tended to reverse the ERK in-
hibition in Huh7 cells cultured with CGRP. These results sug-
gest that CGRP inhibits HCC cell proliferation via CREB acti-
vation and Ras/MEK/ERK pathway. CGRP may play an im-
portant role in the amelioration of cancer progression.S13-O-82 The role ofAngiotensin II
subtype IA receptor on liver metastasis
formation
Yuki Shimizu 1, Hideki Amano 2, Yoshiya Ito 3,
Tomohiro Betto 1, Sakiko Yamane 1, Tomoyoshi Inoue 1,
Nobuyuki Nishizawa 3, Masaki Nakamura 4,
Hidero Kitasato 4, Masataka Majima 2
1Dept. Gastroenterol., Kitasato Univ. Sch. Med., 2Dept. Pharmacol., Kitasato Univ.
Sch. Med., 3Dept. Surg., Kitasato Univ. Sch. Med., 4Dept. Microbiol., Kitasato
Univ. Sch. Health Science
Renin Angiotensin System (RAS) involved in several tumor
invasion and metastasis. It was reported that angiotensin con-
vert enzyme inhibitor (ACE inhibitor) suppressed colon can-
cer liver metastasis but the precise mechanism is not well un-
derstood. The objective of this study is to evaluate the role of
angiotensin subtype receptor 1A on colon cancer metastasis
formation.Male 6 8 weeks C57Bl/6 (wild type=WT) and AT1
a knock out mice (AT1aKO) were used. The liver metastasis
model was made by injecting CMT93 (2×106) via portal vein
were inoculated into the spleen. Two weeks after, the liver
weight and the tumor occupation area of the colony of liver
metastasis were measured. Angiogenesis was estimated by
the expression of CD31, stromal cell derived factor 1(SDF 1)
and vascular endothelial growth factor (VEGF) by real time
PCR and immunohistochemical analysis. The accumulation of
macrophage was also estimated the expression of CD11b and
F4/80 by immunohistochemical analysis. The liver weight
and the liver metastasis were significantly suppressed in AT
1aKO (1.42±0.11vs1.07±0.04 P=0.02). Furthermore, the ex-
pression of CD31,VEGF,SDF 1, CD11b and F4/80 was sup-
pressed in AT1aKO. These findings suggest that AT1a re-
ceptor signaling induced liver metastasis formation.
3-O-84 SODIUM INDEPENDENT
NEUTRALAMINOACIDTRANSPORTERS
CONTRIBUTETO
BORONOPHENYLALANINE UPTAKE IN
HUMAN PANCREATIC CANCER CELLS
Promsuk Jutabha, Keitaro Hayashi, Naohiko Anzai
Dept. Pharmacol. Toxicol., Dokkyo Medical Univ. Sch. Med.
Boronophenylalanine (BPA) is a delivery agent that used in
clinical trial for boron neutron capture therapy (BNCT) in or-
der to kill tumor cells selectively. However, the number of
boron accumulated in the tumor cells is still not high enough
to effectively destroy the cells and its transport mechanism
into the tumor lesion was not clear. In this study we evalu-
ated the capability of human pancreatic cancer cells, MIA
PaCa 2 and T3M4, to transport BPA. We found that the
transport of BPA to MIA PaCa 2 and T3M4 cells is mostly by
Na+ independent manner. Thus, the expression of system L
amino acid transporters was examined. L type amino acid
transporter 1 (LAT1) mRNA and protein were higher de-
tected in these cells than other LATs. This finding related to
the inhibition of BPA uptake by BCH, a system L amino acid
transporter inhibitor, and JPH203, a specific inhibitor of
LAT1. Moreover, L and DL BPA showed dose dependent
inhibition on [14C]L Leu (common for system L) and [3H]meth-
yltyrosine (LAT1 specific) uptake into both cells. After pre-
loaded the cells with BPA, JPH203 could longer retain BPA
accumulation in the cells. The results indicate that LAT1
might be the major transporter for BPA in these cells.31
3-O-85 Effect ofWnt agonist, SKL
2001, on colorectal cancer cells grown as
spheroid
Wakana Ohashi 1, Naoki Yamamine 1, Joji Imura 2,
Yuichi Hattori 1
1Dept. of Mol. Med. Pharmacol., Graduate sch. of Med. and Pharm., Univ. of
Toyama, 2Dept. of Diagnostic. Patho., Graduate sch. of Med. and Pharm., Univ. of
Toyama
Colorectal cancer (CRC) is the third most common cancer.
The Wnt pathway has been involved in induction of the tran-
sition of normal colonic mucosa to adenocarcinoma. Aberrant
activation of the Wnt pathway is associated with most of hu-
man CRCs. Mutations of APC or β catenin are an early event
in the transformation of colonic epithelial cells, while estab-
lished colorectal cancers also depend critically on Wnt signal-
ing. Growing evidences suggest that Wnt target gene LGR5
can negatively regulate tumorigenesis in colorectal carci-
noma. Recently, SKL 2001 has been reported to promote os-
teoblastogenesis of mesenchymal stem cells and suppress adi-
pocyte differentiation by activating the classical Wnt path-
way. We examined the effect of SKL 2001 on growth of col-
orectal cancer cells in spheroid model. We found that SKL
2001 treated spheroid cells showed enhanced expression of
LGR5. The surface CD44, that is Wnt target gene and cell
proliferation marker was reduced in SKL 2001 treated sphe-
roid. Treatment with SKL 2001 suppressed cell proliferation
and spheroid formation. These findings suggest that SKL
2001 can suppress the tumor growth.
3-O-87 Levetiracetam influences
status epileptics induced
neuroinflammatory processes
Kouichi Itoh 1, Yasuhiro Ishihara 2
1 Kagawa Sch. Pharm Sci., Tokushima Bunri Univ., 2 Lab. Mol. Brain Sci., Grad.
Sch. Integ. Arts Sci., Hiroshima Univ.
Acquired epilepsy after an initial brain insult by status epi-
lepticus (SE) can be experimentally reproduced in the SE in-
duced by pilocarpine (PILO). In the present study, we evalu-
ated the possibility of treatment with a levetiracetam (LEV)
in this model. LEV after termination of SE by DZP signifi-
cantly prevented the incidence of spontaneous recurrent sei-
zures (SRS) for at least 28 days. The changes of T2 and DWI
in the limbic regions demonstrated the development of cyto-
toxic edema three hours after SE, followed by the develop-
ment of vasogenic edema 2 days after SE. The incidence of
SRS after SE was strongly associated with neuronal damage
within a few hours to days after SE by the development of va-
sogenic edema via the breakdown of the BBB in the limbic re-
gions. LEV significantly suppressed these parameters in the
limbic areas. These data indicate that LEV for 2 days after
SE termination by DZP is important for controlling the neu-
ronal damage by preventing neuroinflammation. Therefore,
these findings suggest that early treatment with LEV after
SE termination by DZP may protect against adverse sequelae
via the inhibition of brain edema events induced by neuroin-
flammation.S13-O-86 The anti inflammatory
effects of anti HMGB1 antibody on
pilocarpine induced epilepsy in mice
Li Fu 1, Keyue Liu 1, Hidenori Wake 1,
Kiyoshi Teshigawara 1, Shuji Mori 2,
Masahiro Nishibori 1
1Dept. Pharmacol., Okayama Univ. Sch. Med, 2Dept. Pharmacy., Shujitsu Univ.
Sch. Pharmacy
The pathophysiological mechanism of epilepsy is complex.
Epilepsy results from abnormal, excessive, or hypersynchro-
nous neuronal activity in the brain. More recently, research-
ers have found that epilepsy is often associated with blood
brain barrier (BBB) breakdown, peripheral immune re-
sponse, and neuronal network reorganization. Inflammatory
processes in brain tissue have been described in human epi-
lepsy of various etiologies and in experimental models of sei-
zures. High mobility group box 1 (HMGB1) is now recognized
as a representative of damage associated molecular patterns
(DAMPs).In the present study, we report the effects of anti
HMGB1 mAb on pilocarpine induced epilepsy model in mice.
Anti HMGB1 mAb significantly suppressed the translocation
of HMGB1 and protected BBB, reducing the activation of as-
trocytes and microglia in cerebral cortex and dentate gyrus
region in epileptic mice. Moreover, anti HMGB1 mAb could
also decrease the expression of inflammatory cytokines, espe-
cially TNF α, CXCL 1 in cerebral cortex and IL 1β in den-
tate gyrus region. In conclusion, anti HMGB1 mAb could pro-
tect BBB and inhibit the inflammatory responses during the
development of epilepsy. Anti HMGB1 mAb may provide a
novel treatment for epilepsy.
3-O-88 Involvement of prostaglandin
E2 EP3 receptors in kainic acid induced
acute seizures and neuronal death
Yuri Ikeda Matsuo 1, Sachie Hirano 1,
Hiroto Ishikawa 1, Yasuhito Naito 1, Shun Watanabe 1,
Takashi Iwai 1, Shuh Narumiya 2, Mitsuo Tanabe 1
1 Lab. Pharmacol., Sch. Pharmac. Sci., Kitasato Univ., 2Dept. Pharmacol., Grad.
Sch. Med. Kyoto Univ.
We have recently demonstrated that EP3 receptors are in-
volved in stroke reperfusion injury and glutamate induced
excitotoxicity. In this study, we investigated the role of EP3
receptors in kainic acid (KA) induced seizures, glial activa-
tions and hippocampal neuronal loss. KA (30 mg/kg, i.p.) was
injected to wild type (WT) or EP3 knockout (EP3KO) mice.
The seizure score for 2 h after KA injection in EP3KO mice
was significantly lower than that in WT mice. The increases
in numbers of c fos positive cells at 4 h after KA injection
and GFAP and Iba 1 positive cells at 3 days after injection
were significantly less in EP3KO mice as compared with WT
mice. The increases in mRNA expressions of COX 2,
mPGES 1 and EP3 receptors, as well as GFAP and Iba 1, and
production of prostaglandin E2 observed in WT mice was
also significantly less in EP3KO mice. Furthermore, KA in-
duced severe neuronal loss in hippocampal CA3 region of WT
mice, but not in that of EP3KO mice. These results suggest
that activation of EP3 receptors after KA injection contrib-
utes to seizure susceptibility, glial activation and hippocam-
pal neuronal loss. Thus, inhibition of EP3 receptors will be a
valuable therapeutic option in treatment of temporal lobe epi-
lepsy.32
3-O-89 Inhibition of p38α improved
functional outcome in a mouse model of
spinal cord injury
Hiroki Umezawa 1,2, Yusuke Naito 1,2, Kento Yoshioka 1,
Tatsuhiko Sudo 3, Masahiko Hagihara 4,
Masahiko Hatano 1, Koichiro Tatsumi 2,
Yoshitoshi Kasuya 1
1Dept. Bio Sci., Chiba Univ. Sch. Med, 2Dept. Res Med., Chiba Univ. Sch. Med,
3Riken, 4Ube Industries, Ltd.
One of the mitogen activated protein kinases, p38α plays a
crucial role in various inflammatory diseases and apoptosis of
various types of cells. Although targeted disruption of the p
38α gene results in homozygous embryonic lethality, the
p38α+/ mice is a useful tool for analyzing the in vivo role of p
38α in various disease models. In this study, we investigated
the pathophysiological roles of p38α in traumatic spinal cord
injury (SCI). The hemisection of spinal cord was performed
in wild type (WT) and p38α+/ mice. Then, we evaluated func-
tional recovery of hind limbs in the two genotypes by Basso
Mouse Scale for locomotion. At 4 weeks post injury, the im-
proved locomotor function in p38α+/ mice was more than that
in WT mice. In accordant with this finding, axonal regenera-
tion but not tissue damage associated with glial scar forma-
tion was apparently observed in the spinal cord caudal to the
lesion of p38α+/ mice compared with the case of WT mice.
We will discuss the mechanisms underlying the attenuated
signs of SCI in p38α+/ mice.
3-O-91 The first report of
serpinopathy found in Plasminogen
activator inhibitor 1
Takayuki Iwaki 1, Katsuhiro Takano 2,
Katsue Suzuki Inoue 2, Kazuo Umemura 1,
Tetsumei Urano 3
1Dept. Pharmacol., Hamamatsu Univ. Sch. Med., 2Dept. Clinical and Laboratory
Medicine, Yamanashi University, 3Dept. Medical Physiology, Hamamatsu Univ.
Sch. Med.
PAI 1 is a member of the SERPIN superfamily and is the pri-
mary physiological regulator of urokinase and tissue type
plasminogen activator (uPA and tPA). Complete PAI 1 defi-
cient humans possess massive bleeding tendencies. We re-
cently identified a new complete PAI 1 deficiency, which
was caused by single amino acid replacement in PAI 1 mole-
cule at its very C terminus (G397R). Though the mutant was
full length and its reactive site is conserved, the activity and
the antigen levels of PAI 1 in plasma were nearly undetect-
able. In order to elucidate possible mechanisms how this mu-
tation caused PAI 1 deficiency, recombinant Wt and G397R
PAI 1 were expressed in S2 cells. The cells appeared capable
to synthesize Wt and the mutated PAI 1 inside the cells ;
however the mutated PAI 1 was hardly secreted due to mul-
timerization. Furthermore, we found that a pentapeptide cod-
ing the wild type sequence around G397 (FMGQV) disturbed
PAI 1 activity although a pentapeptide coding the mutated
sequence (FMRQV) did not. Therefore, the locus of the muta-
tion was quite important to maintain the conformation of ac-
tive PAI 1.S13-O-90 Analysis of prostaglandin
bioactivities in the excitotoxicity
induced delayed neuronal death
Keisuke Yoshikawa, Shinji Yamamoto,
Kei Maruyama, Kensuke Iwasa
Dept. Pharmacol., Saitama Med. Univ.
Excitotoxicity is a pivotal mechanism of neuronal death im-
plicated in a wide range of neurodegenerative diseases, such
as hypoxia ischemia, epilepsy, and stroke. Prostaglandins
(PGs) are arachidonic acid derived lipid mediators, produced
during excitotoxicity, and play important roles in neurode-
generative conditions. In our previous studies, our compre-
hensive lipidomics analysis demonstrated that large amounts
of PGD2, PGE2, and PGF2α are produced in the hippocampus
following systemic Kainic acid (KA) administration. We also
demonstrated that blockade of all PG productions amelio-
rated the hippocampal delayed neuronal death at 30 days af-
ter KA administration. In the current study, we evaluated
the role of individual PG in the delayed neuronal death. We
performed intracerebroventricular injection of individual PG
(PGD2, PGE2, or PGF2α) to the rats blocked all hippocampal PG
productions by pre treatment of NS 398, COX 2 selective in-
hibitor. Numerous dying neurons were observed in PGD2
treated and PGF2α treated rats 30 days after treatment, sug-
gesting that PGD2 and PGF2α have the contribution to the exci-
totoxicity induced delayed neuronal death in the hippocam-
pus.
3-O-92 Mitochonic acid 5 is a novel
therapeutic agent for the mitochondrial
diseases
Takeya Sato 1, Tetsuro Matsuhashi 2,3, Takaaki Abe 2,
Teruyuki Yanagisawa 1
1Dept. Molpharm., Tohoku Univ. Grad. Sch. Med., 2Div. Neph., Endocrinol., Vasc.,
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The function and quality control of mitochondria are inevita-
ble for homeostasis. Mitochondrial dysfunction has been im-
plicated in certain inherited disease phenotypes as well as
drug induced myopathy or acquired metabolic and neurode-
generative diseases, thus a manifestation of the mechanisms
causing the dysfunction could shed new light on the develop-
ment of the effective clinical agents that have yet to be estab-
lished. Here, the mitochonic acid #5 (MA 5), one of the de-
rivative of indole 3 acetic acid increased ATP level and sur-
vival of the fibroblasts obtained from patients with various
mitochondrial diseases 1)2). In this study, the fibroblasts or a
rat cardiomyoblast (H9c2) treated with anti HIV drug AZT
were used as a model for the inherited or acquired mitochon-
drial disease, respectively. MA 5 significantly reduced the
mitochondrial ROS level induced by addition of BSO. MA 5
increased ATP level and improved mitochondrial network
structure. MA 5 bound the mitochondrial protein mitofilin
located at the crista junction of the inner membrane. These
data suggest MA 5 can be a novel therapeutic agent for the
inherited or acquired mitochondrial related diseases. 1)
Suzuki T. et al. Tohoku J.Exp.Med. 236, 225 32 (2015)2)
Suzuki T. et al. JASN in press.33
3-O-93 Growth factor stimulus
accelerates primary ciliary resorption by
organizing both branched actin and
clathrin dependent endocytosis
Masaki Saito 1, Ching Hwa Sung 2,
Teruyuki Yanagisawa 1
1Dept. Mol. Pharmacol., Tohoku Univ. Grad. Sch. Med., 2Dept. Cell Dev. Biol.,
Weill Med. Col. Cornell Univ.
Primary cilia are nonmotile sensory organelles that appear
during the G0 phase of many cell types. Receptors for some
growth factors are selectively distributed on the ciliary mem-
brane, thereby primary cilia undergo cell cycle dependent
assembly and disassembly by the growth factor stimuli.
While actin cytoskeletons and vesicular trafficking are
known to be important for ciliogenesis, their roles in ciliary
resorption remain largely elusive. We previously showed
that serum induced phosphorylation of Tctex 1, a light chain
of the cytoplasmic dynein, plays a pivotal role in the resorp-
tion at the ciliary base in RPE 1 cells. In the present study,
we showed that phospho Tctex 1 mediated ciliary resorp-
tion was dependent on Cdc42 and a subunit of Arp2/3 com-
plex, ARPC2. We also showed that the resorption was de-
pendent on clathrin, dynamin and Rab5. Moreover, we
showed that Tctex 1 , actin and dynamin dependent peri/
basal ciliary membrane remodeling temporally correlates
with early phase ciliary resorption. The membranes are con-
nected with ARPC2 and early endosomes. These data suggest
that branched actin dynamics and peri/basal ciliary mem-
brane endocytosis participate in primary ciliary resorption.S13-O-94 Adhesion ring surrounding
eachTCR microcluster forms synapse
like structure essential for initialT cell
activation
Akiko Hashimoto Tane, Machie Sakuma, Hiroshi Ike,
Tadashi Yokosuka, Takashi Saito
Cell Signaling, IMS, RIKEN
When T cells recognize an antigen on antigen presenting
cells by T cell receptor (TCR), TCR microclusters (MC) are
generated at the interface. The most membrane proximal
signaling molecules critical for T cell activation, including
kinase ZAP70, adaptor LAT, SLP76 are recruited to TCR
MCs to initiate activation signals. The TCR MCs move to the
center of the interface to form the central cluster, generating
the bull’s eye type immunological synapse (IS). We found that
each TCR MC was transiently bordered by a ring structure
made of adhesion molecule in early phase of activation, which
was similar composition with IS in micro scale. The adhe-
sion ring is composed of LFA 1, focal adhesion molecules ;
paxillin and Pyk2, and myosin II (MyoII) and is supported by
LFA 1 outside in signals. The formation of adhesion ring
was especially sustained upon weak TCR stimulation to re-
cruit LAT and SLP76. Perturbation of the adhesion ring in-
duced impairment of TCR MC development and resulted in
impaired cellular signaling and cell functions. Thus, the syn-
apse like structure composed of the TCR MC and adhesion
ring is a critical structure for T cell activation.34
